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Editor 
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Editor Emeritus 
Barry R. Wiseman, N6CSW 
Electric Radio™ is all about the restoration, maintenance, and 
continued use of vintage radio equipment. Founded in May of 1989 
by Barry Wiseman (N6CSW), the magazine continues publication 
for those who appreciate the value of operating vintage equipment — 
and the rich history of radio. It is hoped that,the magazine will } 
provide inspiration and encouragement toscollectors, restorers _ 
and builders. It is dedicated to the generations of radio amateurs, 
experimenters, and engineers who_have’ preceded us, without 
whom many features of life, now v taken for granted, would not bic 
possible. ; 
We depend on our.readers to , supply material and photos fou 
ER, Our subscribef’s primary interest is in articles fhat pertain to 
vintage equipment and operating with a primary emphasis on 
AM, but articles on CW, SSB, and shortwave listening are aloo! 
needed. Photos of hams in their radio Shacks are always a ee ; 
ated. We invite those interested in writing ou ER to write, email, - 
or call. ee lake ek 
Regular contributors include: ; Me i's seta : 
Tom Marcelli ft (W3BYM), David Ishmael (WA6VVL), Gary Halvers 2 ia 
(K6GLH), Larry Will (W3LW), D.S. “Jeep” Platt (K3HVG), Joe Long» 
(WA2EJT), Jeff Covelli (WA8SAJ), Phillip Legate (AC@OB), Mike Bittner 
(W6MAB), Mike Murphy (WU2D), George Misic (KE8RN), Jim Hanlon — 
(W8KGD, David ea ADK), Jim Riff (K7SQ), ‘Dave Gordon: Smith 
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Editor’s Comments 


Thanksgiving Time 
Another Thanksgiving has come around 
and I’ve gota lot to be thankful for this year. 
The most important is to have my wife, 7. Py a ir 
April, home from 3 weeks in the hospital. I'd . = Z q ae ; i 
a= e 2 all 


like to say “thank you” to everyone who was 


patient with my unusually slow service and 
this short issue, the first one in 14 years. I 
expect to return to normal operations next month. Many contributors have been 
waiting along time for their articles to appear but I’m working to get everyone's article 
published soon as possible. 
Heavy Metal Rally 

With only one comment received in response to my request in the October issue, 
I do not havea date scheduled for the AM event at this time. From the enthusiastic 
activity of recent years, I’d thought the Heat! Metal Rally was important to AM 
operators. 
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The 80 - 40 Meter Linear Wattmeter 
(A Simple Design Yielding Good Performance) 


By Tom Marcellino, W3BYM 
13806 Parkland Drive 
Rockville, MD 20853 
w3bym@pghmail.com 


Background 
My last four projects have dealt with low 
power transmitters and alow power, multi- 
function accessory. Measuring the power 


output from these projects is easily 
performed on the workbench but not in 
the shack. 

On the bench I usean HP-410B VIVM 
with a diode probe, dummy load, and a 
bench signal generator. Knowing the 
measured RMS value and dummy load 
resistance, the power can be calculated. In 
the shack I have a Bird wattmeter, but 


Figure 1: The Gay meter is modified from its 50 mA factory model we 
now a 1 mA movement with an altered face reading 0 to 5. The 80 — 40 meter 


miniature switches are mounted on the cabinet’s right side. YT 
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Figure 2: The four-range scale multiplier is center 
mounted. SO-239 connectors are used for the “IN” 
and “OUT” RF connections. A miniature toggle switch 
controls the internal dummy load. The Bird large 
flange connector is used for the test point. 


using a 50 watt slug isn’t the most accurate 
means for measuring power at 5 watts and 
below. Searching the Internet fora 25 watt 
slug came up with only one hit. The cost for 
that slug was $150 and too deep for my 
pockets. 

These factors were the motivation to 
design and build a low power wattmeter 
using available parts with reasonable 
accuracy of 3 percent, or less. Early on in 
the process I decided what meter style and 
basicmovement to use. A three-inch-square 
meter witha 1 mA movement was selected. 
Even before the circuit was designed | 
picked a Weston model 310 from my stock. 
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This meter left the 
factory as a 50 mA 
meter. After remov- 
ing the shunt, the 
basic movement was 
1 mA. 

The meter face was 
altered using digital 
teanniques, )\ The 
graduated scale was 
left but the second 
digit was removed 
from each major 
interval. This left a 
scale reading from 0 
fou wd hel altered 
meter face was printed 
and glued to the old 
metal face. 

At this point in the 
process, I started to 
locate an acceptable 
cabinet. [hada3"x4 
x 5-inch Minibox 
containing another 
project and looked 
like the correct size for 
this project. Next, a 
search was made for 
that size box. The box was found on eBay 
and in the Mouser catalog but beinga tight 
fisted individual I chose to wait for the next 
hamfest and hoped to find one there. 

The large Berryville, VA, hamfest was in 
two weeks and it took a lot of patience on 
my part to wait and not buy the box from 
another source. As it turned out, the wait 
was not wasted. A used 3"x 4"x 5" box was 
located. It contained a square three-inch, 
50-pA meter, acommercial dummy load, 
and aSO-239 connector. The best part of 
this purchase was that meter hole was the 
exact size needed for my modified meter. 

The second best thing was the on-site 
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Figure 3: Switch S1A-B controls the desired scale multiplier. R3 and R4 are 
comprised of parallel resistors to minimize resistance change. Switches S3A- 
B and S4 can be combined into a single 3PST switch. 
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chicken-beef BBQ lunch that is served 
every year! The commercial dummy load 
contained many 2 watt carbon resistors 
that were very tired. 

Circuit 

This wattmeter is actually a DC voltmeter 
that is calibrated in watts. Its intended use 
in the 80 and 40 meter CW bands. The RF 
source is impressed across four switchable 
resistive dividers. The low RMS voltage 
from each divider is fed to a diode detector, 
filtered, and measured on the 1 mA meter. 

This instrument can be used as a 
terminated wattmeter with the internal 
dummy load, or as an in-line wattmeter 
with an external 50-ohm resistive load. 
The internal load is a Caddock power film 
resistor, #MP9100, rated for 100W at 
25C and 50 ohms. Yes, it’s really overkill 
but was in my stock. The resistor is mounted 
to the back wall using thermal grease and 
will get very warm under key-down 
conditions at 20 watts input. A temperature 
of 45C was measured on the surface of the 
resistor after 3 minutes with 20 watts input. 
The power film load measures 50.0 ohm, 
1.3 pH, and 330 pF. 

The ceramic 2P4T rotary switch (S1A- 
B) selects the scale multiplier from the 
appropriate divider. This switch is actually 
a 2P6T. The extra positions allow for 
turning the meter off during transmitting 
if desired. The miniature 2PDT toggle 
switch S2A-B selects the internal dummy 


Figure 4, Left: 80 meter trimpots 
are located at the top and 40 meter 
trimpots are located on the top- 
right wall. Resistors R1, 2, 3, and 4 
are located on the bottom of S1A-B. 
A short piece of #14 bus wire connects 
the IN, S2A-B, and OUT 
components. The Caddock load is 
rear wall mounted under its control 
switch. 
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load or antenna. Both poles are used to 
minimize series resistance. [he miniature 
2PST and SPST switches S3A-B and S4 
select the either the 80 or 40 meter band. 
These switches can be combined into a 
single 3PST switch if one can be located. 

Resistors R1 to R4 are metal film types. 
Resistors R3 and R4 are comprised of 
parallel resistors increasing their power 
dissipation to minimize resistance change 
due to heating. I realize the power 
dissipation on these ranges is very small but 
this instrument is sensitive to any change in 
divider value. R5,6,7,and 8 are multiturn 
trim pots. 

When the frequency is changed from 80 
to 40 meters the resistor values will change. 
This will result in an increase in voltage 
presented to the detector. The resistance 
also is a function of the amount of RF 
current. Multiturn trimpots R9, R10, and 
R11 pad down the resistance of R5, RG, 
and R7 to maintain calibration on 40 
meters. The divider level for 0.1X requires 
no padding due to the low RF current. 

Fabrication 

The hamfest box was scratched with no 
large dents. It was stripped and painted 
with gray Rust-Oleum Unique Hammered 
Finish. The SO-239 connector was 
discarded and replaced with a large flange 
Bird UHF connector (TP). The UHF 
connector contains a female center contact 
that accepts the diode probe very well. The 
oversize leather handle was replaced witha 
new one found in the kitchen accessory 
department in the local box store. Removal 
of the leather handle left two holes that 
were filled with hardware and painted. 
The feet are self-adhesive, 34-inch round, 
heavy-duty felt pads made by Everbilt, 
#153-155. 

Electrical component layout is shown in 
the figure 4 photo. Since the instrument is 


November 2016 5 


sensitive to RF, layout of the parts should 
take the shortest lead paths. The 80 meter 
trimpots are mounted to the back wall 
using five minute epoxy. The 40 meter 
trimpots are mounted to the side wall also 
with epoxy. Adjustment of all trimmers is 
done with the box partially separated. 
Calibration 

Calibration begins with the meter. A 
meter selected for this instrument must be 
high quality with good linearity and balance. 
Linearity can be checked using an external 
calibrated current meter in series with a 
power supply and variable resistance. 

The Weston meter used in this project 
was tested at each major division, 1, 2, 3, 4, 
and 5, and they coincided with the exact 
milliamp value on the calibrated current 
meter. A quick balance check is made with 
no power applied. Rotate the mechanical 
adjustment zeroing the needle with the 
meter in the horizontal position. Then 
place the meter ina vertical position. If the 
needle doesn’t remain at zero, find another 
meter. Correcting this problem is extremely 
difficult and delicate, often destroying the 
meter in the process. 

For the electrical calibration use a signal 
generator with at least 20 watts output or 
a low power transmitter with an internal 
output adjustment control’. I used my SG- 
67 as the RF source. A calibrated VTVM 
with an RF probe is needed to measure the 
RF RMS voltages. I used the HP-410B. 

The following RF RMS values were 
calculated from simple ohm’s law: 0.5W = 
5V 55 Wi= 16V LOW = 22V Sandon 
32V. These levels are applied to the “IN” 
rear-panel connector for calibrating each 
scale multiplier. Either the internal load or 
an external load can be used. 

The wattmeter is first calibrated by 
adjusting R5 at 3550 kHzstarting with the 
scale multiplier in the 20 watt (X4) 
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position. Each range is calibrated by setting 
the wattmeter to full scale. Continue this 
process for the remaining three ranges. 
Then repeat the process for all four ranges. 

After the 80 meter calibration has been 
successfully done, transfer S3A-B and S4 
to the 40 meter position. Do not adjust R5, 
RG, R7, or R8 again. Set the RF source to 
7050 kHz and the scale multiplier to 20 
watts (X4). Apply the calibration RMS 
voltage to the IN connector. Adjust R9 for 
a full scale reading on the wattmeter. 
Continue this process and adjust R10 and 
R11. The 80 meter trim pots were the last 
in my stock and can be a lower value. 

Results 

The wattmeter has good accuracy and 
repeatability with obvious limitations. Since 
it is somewhat frequency sensitive it has a 
definite bandwidth to maintain its accuracy. 
The approximate bandwidth is +50 kHz 
when centered on 3550 and 7050 kHz. 
The meter can be useful with the same 
bandwidths if calibrated in other portions 
of the two bands. 

The linearity was checked on the 5 watt 
range (X1). Starting at full scale the power 
input was reduced incrementally by one 
watt. The RMS voltage at the “IN” 
connection was measured. This voltage 
was used to calculate the power. This 
resulted in an accuracy of plus-or-minus 
one small division at each major test point. 


References: 

1. Tom Marcellino, Adjustable Ranger 
Output, ER #139, December 2000. 

2. Tom Marcellino, 20 Watt Ham Band 
Signal Generator, ER #246, November 
2009 
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The Hallicrafters FPM-300 
An 80-10 Meter SSB-CW Transceiver 


By George Misic, KE8RN 
1936 Duncan Avenue 
Allison Park, PA 15101 


ke8rn@comcast.net 


Overview of the FPM-300 

The Hallicrafters FPM-300 was the last 
80-10 meter SSB-CW transceiver that 
Hallicrafters made before going out of the 
ham radio equipment business, and soon 
after — out of business completely. The 
FPM-300 was mostly solid state with an 
AC and DC power supply and speaker 
built in. The unit is unique in that the 
cabinet top cover opens by flipping two 
latches on the sides toward the front panel. 
The radio runs about 250 watts input 
power to a single GKD6 tube driven by a 
12BY7 tube. The rest of the radio is all solid 
state using silicon transistors in most 
locations plus some FETs and ICs. A 
calibrator is built-in; it provides a marker 
every 25 kHz by using an integrated circuit 
to divide a 100 kHz crystal oscillator by 


REC. GAIN 
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Figure 1: FPM 300 Front Panel View 


four. The radio had the same prefix as the 
very advanced and expensive Hallicrafters 
FPM-200. Apparently, “FPM” meant a 
hybrid combination of solid state and tube 
design in Hallicrafters-speak. 
Circuit Design of the FPM-300 

The Hallicrafters FPM-300 uses a fixed- 
range VFO on all bands that tunes from 
4.950 to 5.550 MHz. On 80/75 meters, 
the VFO is subtracted from the 9.0 MHz 
IF frequency to get to 80/75 meters directly. 
All other bands use a crystal controlled 
oscillator; for ten meters, only the 28.5 to 
29.0 MHz band segment is supplied. 
Positions are provided for the other three 
crystals needed to cover the whole ten 
meter band, but they are not supplied. The 
radio generated the SSB signal and received 
itusinga 9.0 MHz IF for both transmit and 
receive. 80/75 meters was reached directly 
by subtracting the VFO signal from the 9.0 
MHz IF. All other covered bands used a 
crystal oscillator anda premix step with the 
VFO to make the required heterodyne 
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frequency. The mixing scheme gives tuning 
in the same direction on all bands, unlike 
the National NCX-5, the Galaxy III, and 
the Drake TR-3 and TR-4. The mixing 
scheme is detailed in the table 1. The 80 
meter band is listed separately, as 40 through 
10 meters all use the same idea, which is 
different than what is done on 80 meters. 
Since 80 meters subtracts the VFO from 
the IF, a LSB signal at 9.0 MHz makes a 
LSB signal on 75 meters; there is no sideband 
inversion. On 40 to 10 meters, a9.0 MHz 
LSB signal becomes a USB signal in the 
output. [he FPM-300 switches the carrier 


Figure 2: Closeup View of the FPM-300 Dial 
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oscillator frequency by a combination of 
MODE and BAND switching, so the 
sideband used does not change on different 
bands. 

The FPM-300 uses two separate 
transistors as carrier oscillators, so the 
MODE and BAND switches only need to 
switch the DC ground returns to the two 
carrier oscillator circuits to get the proper 
frequency for the carrier oscillator to get the 
selected sideband for all bands covered. 

The sidetone frequency for CW 
operation is 1750 Hz; this probably works 
well with the method used to generate the 


For 80/75 Meters Only 
Band VFO Frequency Range 


80/75 5.55-4.95 MHz 


For 40-10 Meters Inclusive 


VFO Subtracted from the 9 MHz IF 


3.45-4.05 MHz 


Band VFO Frequency Crystal Premixer Output 
40 5.55-4.95 MHz+21.5 MHz 15.95-16.05 MHz 
20 5.55-4.95 MHz+28.5 MHz 22.95-23.55 MHz 
15 5.55-4.95 MHz+35.5 MHz 29.95-30.55 MHz 
10 5.55-4.95 MHz+43.0 MHz 37.45-38.05 MHz 


9 MHz IF Minus the Premixer’s Output 
6.95-7.55 MHz 

13.95-14.55 MHz 

20.95-21.55 MHz 


28.45-29.05 MHz 


Table 1: Mixing Scheme for the FPM-300 
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Figure 3, Above: Top View with the Covers Removed. 
Figure 4, Below: Closeup view showing the product detector IC mounted 
in a socket, at the lower left side. The MC1496G is actually a discontinued 


vintage part now! 
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CW signal, but is probably a higher 
frequency than most operators are used to, 
or prefer. The CW signal is created by 
feeding the keyed tone into the audio path 
for SSB transmission; the radio creates a 
CW signal with the carrier and other 
sideband suppressed by the same amount 
they are suppressed in SSB operation. This 
allows the VOX that is built in to the rig to 
provide semi break-in CW operation. This 
provides excellent CW operation ina fairly 
simple manner. 
New Technology for 1973: 
Parts Used in the FPM-300 

The FPM-300 uses a packaged double- 
balanced, four-diode mixer to combine the 
VFO with the heterodyne crystal oscillator; 
the designers of the Hallicrafters FPM-300 
took advantage of the availability of new 
high technology RF parts to accomplish 
their design work. This mixer is not listed 
in’, the; summaty Vor tubesand 
semiconductors used. The designers used 
other new parts like a number of analog ICs 
and one digital IC to divide the 100 kHz 
crystal calibrator by four to makea 25 kHz 
calibrator. 
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Figure 5: Close-up photo of the PFM-300 Tuning System 


Multiple “8” for “6” Errors in the 
FPM-300 Manual 

The product detector is identified in the 
list of tubes and semiconductors as an 
“MC-1498G” but this is a typographical 
error. The product detector is actually a 
Motorola MC-1496G double balanced 
mixer linear IC. The 8-for-6 problem 
appears several other places in the 
instruction manual; the accessory HA-60 
cooling fan kit is called the HA-80 in error. 
The list of tubes and semiconductors used 
lists the final RF amplifier tube as a type 
8KD8 when it actually is a 6KD6. 
The Power Supply Design for AC and 

DC Operation 

The power supply will operate from 120 
or 240 VAC for fixed station use and also 
from a nominal 13.8 VDC for mobile or 
portable operation. Configuration for AC 
or DC operation is handled by changes to 
the wiring of the Cinch-Jones S-318CCT 
power cord connector. Switching between 
120 and 240 VAC input is handled by 
changing jumper connections on terminals 
on the power transformer internal to the 
FPM-300; the wiring of the power cord is 
the same for either AC voltage supply. The 
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Figure 6: This is the plug-in SSB board with a 2.1 kHz crystal filter. What 


a contrast this modern board is with the SX-28 that was in production some 


33 years earlier! 
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Figure 7: This is a close-up view of the heterodyne crystal board and the switch 
wafers that select them. The wiring is compact, but serviceable. 


DC mode power supply for mobile or 
portable operation uses a pair of power 
switching transistors and a separate 
feedback transformer to sustain oscillation 
of the transistors to make AC voltage that 
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is rectified to DC for power. The DC 
power supply works only from a negative 
ground power source. When operating from 
an AC power source, the power transformer 
is rectified and filtered to provide low 
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voltage DC to operate the solid state 
circuitry. A 12.6 VAC winding on the 
transformer is used to light the two vacuum 
tubes used in the FPM-300 transmitter. 
The transformer is used all the time when 
operating from AC power. When the FPM- 
300 is operated from a DC power source, 
the tubes and the solid state circuitry are 
operated directly off of the 13.8 VDC 
nominal power source. The transformer- 
operated power supply is used only while 
transmitting, as the +700 VDC plate 
supply and +280 VDC driver power source, 
and the -135 VDC negative bias source, are 
only used by the two vacuum tubes in the 
transmitter. The primary winding of the 
power transformer, while on DC power, 
was used to power the optional HA-60 
cooling fan; the square wave nature of this 
AC source and the minor variation froma 
60 Hz frequency of the AC do not cause a 
significant problem for the fan’s operation. 
The power supply system works in a very 
efficient manner to provide needed power 
to the FPM-300. 
FPM-300 Summary 

The FPM-300 had a number of very 
clever engineering ideas. It was 
unfortunately less ofa financial success due 
to the advance of heavy competition from 
the Japanese manufacturers of ham radio 
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Figure 8: The rear- 
chassis view shows 
the ower transistors 


visible to the left of 


the power cord. 


equipment. The FPM- 
300 used many state- 
of-the-art components 
for 1973 including 
dual gate MOSFETs, 
single gate MOSFETs, 
junction FETs, analog 
integrated circuits, one 
digital integrated 
circuit, and packaged solid state mixers. 
Vacuum tubes were used where they were 
durable and cost effective. The radio used 
a fixed-range VFO for better stability and 
frequency readout, all bands tuned in the 
same direction and the sideband used did 
not change when changing bands. Power 
was efficiently handled for both AC line 
operation and DC mobile or portable 
operation. Both PTT and VOX operation 
were included plus a crystal 25 kHz 
calibrator in the base radio. The rig was 
fairly light at 25 pounds and small in an 
easy to service package. The rig was quite a 
good value and very competitive 
considering its contemporaries. Sadly, it 
was not enough to save Hallicrafters from 
the tumultuous marketing conditions it 


faced in the mid-1970s. 
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The Technical Radio Company of San Francisco, 
California, and the 
Model LRR-6 3-Band HF Receiver 


By David W. Ishmael, WAGVVL 
2222 Sycamore Avenue 

Tustin, CA 92780 

714- 573-0901 


daveishmael@cox.net 


In March 2016, in a series of email 
conversations with Dave Gordon-Smith 
(G3UUR), Dave asked me “what do you 
know about a San Francisco firm called 
Technical Radio Company (TRC)?” 

My short reply: “I can’t help you with 
TRC. Tm familiar with the name, but 
that’s about it.” 

In the meantime, I have been having 
phone conversations with Mike Arevalos 
(KV7Z) for years. Mike lives in Troutdale, 
OR, and in the last few years he has 


receiver. 


Here is the finished Technical Radio Company Model LRR-6 3-band 
The front panel was rubbed out with several applications of 


“threatened” to bring down this “heavy 
receiver” for me. Mike and I grew up in 
Laguna Beach, CA. Born a month apart, 
and having the same small town doctor we 
were actually “cribmates.” Mike also was a 
Novice (WV6RYC, then WAGRYC) about 
the same time I was (WV6LXW, then 
WAGOLXW) and he eventually added a 
National “cosmic blue” NC-270 receiver 
to his station that I thought was just the 
“cat's meow and started me on my multi- 
year NC-270 project in October 2007. 
(Reference ER #224, January 2008, 
National’s “Cosmic Blue” NC-270 Amateur 
Band Receiver) 

In any event, Mike called me in May 
2016 and said that he would be in our area 
fora week visiting family, with the radio in 


Meguiar’s Car Cleaner Wax. All of the front panel controls, bar knobs, and 
switches have been replaced and installed with new hardware. The cabinet 
was given several coats of black wrinkle paint. 
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tow. On June 1“ he showed up, presenting 
me with a TRC model LRR-6 3-band 
receiver, including an original manual. 
Now, Mike had probably told me several 
times that the receiver was a TRC, but it 
just went in one ear and out the other! After 
telling G3UUR that I didn’t knowa thing 
about TRC two months ago, I now havea 
TRC LRR-6 in my possession! Strange how 
these things work! 

Having been born and raised during my 
early years in Laguna Beach, the provenance 
of this receiver is interesting. Mike said that 
the original owner served in the Coast 
Guard and was either the owner, or 
manager, of the Laguna Theater and South 
Coast Theater in Laguna Beach. The receiver 
was in the manager’s office, first in the 
Laguna Theater at 260 Ocean Ave., and 
then the South Coast Theater at 162 Coast 
Blvd.S. Asakid, I watched movies in both 
theaters! Mike was given this receiver by 
the original owner, probably in 59 at the 
earliest, for doing some yard work, and has 
owned it ever since, until presenting it to 
me in June’16. 
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The LRR-6 is S/N 
483 and was built 
under Naval contract 
WSA-9446 in May 
1945: It’s a. 15-tube, 
three-band 
superheterodyne 
design, specifically 
designed for “low 
radiation «| Lak 
means Low Radiation 
Receiver) shipboard 
entertainment use, 
featuring  high- 
fidelity outputs. Its 
“low fadiation . 


design also permitted banks of LRR-G 


receivers, side-by-side, to be used at listening 


stations. 

These “low radiation” receivers are 
specifically designed and constructed to 
limit the power appearing from the antenna 
to ground to 400unW (400 pico-watts) 
and this power is referred to as a “safety 
limit” - operation that would present no 
hazard to security at the receiver’s operating 
frequency. This safety-limit allowed these 
receivers to be used “on vessels operating in 
the combat zones where even the weak signal 
from the oscillator of a receiver might mean 
detection by the enemy.” That safety limit 
was defined by the FCC and verified by the 
Naval Research Laboratory (NRL). 
Commercial receivers, such as the 
Hallicrafters SX-28, were prohibited for 
shipboard use. A portion of a CEMB 
(Communication Equipment Maintenance 
Bulletin) report said in part: Tests by the 
FCCand NRL have shown repeatedly that all 
commercial Hallicrafters receivers have local 
oscillator radiations far in excess of the safe 
limit.” 
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Technical Radio 
Company (TRC or 
TecRad) was 
founded in San 
Francisco, CA, in 
1937 by Clayton 
“Bud. Bane 
(W6WB) and George 
Weiss, with a 
capitalization of five 
dollars. TRC became 
a prime contractor for 
the (9.8. 
building 


Navy 
high- 
quality shipboard 
entertainment 
receivers (LRR-1 
through LRR-G) and 
a couple types of 
small transmitters, 


like the T-50M. In 
light of the 400ppW 
safety limit 
established by the 
FCC, TRC claimed 
its receivers had only 
100pnpW present on 
the antenna. It was 
noted in an on-line 
article that high- 


quality Peerless 
transformers (Altec-Lansing) were used in 


the LRR-5, and presumably the LRR-6 as 
well. Bane, in a letter dated 230ct80, 
stated: “...as prime Navy contractors we 
were kept busy on contract and development 
work and were not permitted to phase gradually 
back into a peacetime economy.” TRC lost 
their lease in 1948, and due to personal 
reasons, closed their doors. Bane passed 
away in December 2003 at the age of 96. 
Much more information can be had by 


Googling “Technical Radio Company” and 
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Top View of the LRR-6: In this photo, the “bathtub” 
capacitor C139/C140 had already been replaced by 
discrete 22 pF 35 VDC electrolytic capacitors. 
“new” Triad R16B power transformer is to the right of 
L106 and the 5Y3GT. The 5Y3GT and 0C3/VR105 
were replaced when the power transformer was replaced, 
but all other tubes, as received, were original. I subsequently 
replaced the GE5 and 0C3/VR105. Outside its cabinet, 
this radio is still VERY HEAVY! 


The 


“Clayton F. Bane.” 

The design of the LRR-G is single- 
conversion with a 460 kHz IF frequency. 
Its 3-band design covers the AM BCB, 
0.53 - 1.6 MHz, and two SW bands, 5.4 
-9.6 MHz, and 9.4 - 16 MHz. The design 
features a selectable [F-bandwidth, SHARP, 
MEDIUM, and BROAD. The receiver is 
rated at 115 VAC, 60 Hz, 110W, and 
weighs a hefty 85 pounds. Its overall 
dimensions are 9"H x 19-1/4"W x 19-3/ 
4"D. The cabinet alone weighs 18-1/2 
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pounds! 

The bottom of the 
chassis has two “lips” 
on either side which 
corresponds to two 
tracks in the bottom 
of the cabinet. Once 
aligned, the chassis 
easily slides in and out 
of its cabinet. The 
LRR-G is installed in 
its cabinet with four 
10-32 
through the front 
panel and two 8-32 


SCrews 


screws through the 
rear of the cabinet that 
align with two 8-32 
threaded holes in the 
chassis. 

The 19" x 8-3/4" x 
1/8" front panel hasa 
full compliment of 
controls: 


¢ Main Tuning 


BAND SW RI 
RiI4 Ril 


MIXER 


2) 
SW4 | SW3 | SELECT 


STAGE 


atoms ery 


In this bottom view of the LRR-6 with the shields 
removed, all the Type 345 Micamold bypass and coupling 
capacitors have been replaced with Mallory 630 VDC 
units. All “bathtub” capacitors have been removed and 
replaced with the exception of C148/C149 across the AC 

line. The original 
: oe cane filter choke L106 
en ee . | was disconnected 
| | and replaced with 
a,|, 2.2K Ow 
“cement-block” 
resistor to reduce 
the B+ to 280 VDC 
at 115 VAC line 
voltage. The 
“new” S-66X 
audio transformer 
can be seen just to 


SW5 SW7 Ci 


i se the left of the 
recessed Hubble 
-—E c'47 | AC receptacle. 
= 2 AMP. 

FUSE 

8 

9 


16 
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qith a Separate Logging Scale Above the 
Main Tuning Knob 

¢ 4” phone jack (tapped off the 120 
ohm audio output transformer witha 25K 
1/2W CC resistor in series) 

¢ BAND - A, B, and C 

e RF. GAIN - R111 (15K) 

¢ TONE - R135 (500K) 

e SPEAKER - ON/OFF 

e POWER - ON/OFF - a second set of 
contacts closes a pair of rear panel contacts 
at a Jones plug (type 5-320 cct) for an 
external “rotary converter.” 

¢ BFO-ON/OFF 

e N.L.- ON/OFF 

¢ IF bandwidth - SHARP, MEDIUM, 
and BROAD, plusa position fora PHONO 
input from the rear panel. 

e PITCH - C137 (50 uF variable) 

e AUDIO GAIN - R123 (500K) 

¢ SEND/REC- opens the HV secondary 
center-tap to ground. 

e There is also aGE5 tuning indicator on 
the right-side of the front panel. 

As received, it was working, but with the 
original manual in-hand, I quickly 
discovered that it wasn’t in original 
condition: 

Sire 1a VAC 160, Hz power ‘is 
connected via a 2-pole non-polarized 
recessed Hubbell receptacle and a mating 
Hubbell 2-pole plug. 

e The primary fuse is a 2A 3AG in a 
chassis-mounted holder. 

¢ The first thing I noticed when I turned 
on the power was that the 6E5 was dead, 
along with both #47 pilot lights! The 6E5 
had just a slightly green glow in a totally 
dark garage! The 6E5 was original and 
quickly replaced with a NOS/NIB RCA 
GE5, as were the #47 pilot lights.. 

¢ The LRR-G6 is wired with orange- 


colored insulated non-tinned copper wire. 
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Saying that this wire isn’t easy to tin is 
giving it the benefit-of-the doubt, which 
might explain how “ugly” some of the 
“new” soldered connections are. In replacing 
components, I stripped and tinned this 
wire before trying to connect it to a new 
component, saving myselfa Jotoftimeand 
trouble. 

e Mike had told me that the power 
transformer had been replaced. T115 had 
indeed been replaced witha Triad R-16B. 
The original round mounting hole had 
been enlarged to accept the rectangular 
horizontally-mounted R-16B. Since the 
R-16B had no turret-terminals like the 
original, an 8-position phenolic terminal 
strip was soldered to the side of the rear 
shield enclosure to accommodate the new 
interconnections. It wasn’t “pretty” and 
the soldered connections were just plain 
horrible! This was just an “ugly” addition! 
Using the two existing soldered positions 
on the shield enclosure, I replaced that 8- 
position phenolic terminal strip with two 
3-position strips and cleaned up the wiring. 
According to Mike, a retired Naval 
instructor had done the rework. 

¢ The original C145/C146 dual 6 pF 
600V oil-filled filter capacitor had been 
removed, the holes enlarged, and replaced 
with two different diameter twist-locks, an 
80 pF at 450V and a 40 uF at 450V. No 
mounting wafers were installed as the twist- 
lock tabs were soldered directly to the 
chassis. 

¢ The humbucking “bathtub” capacitor 
C147, part of the filter choke L106, had 
been removed. 

¢ Based on the date-codes on the tubes, 
the 5Y3G and the OC3/VR105 had been 
replaced as part of these modifications. It is 
unknown what led to these modifications, 
or more probably, repairs froma catastrophic 
failure? 
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¢ Another example of the poor soldering 
was the Aerovox dual-”bathtub” C148/ 
C149 0.05 pF GOOV across the AC primary. 
During preliminary testing of the LRR-6, 
the primary would open. A “tap” on the 
chassis would usually “fix” the problem 
until the next time. On closer inspection, 
there was a bare enameled wire from C148 
to the fuse holder. The end of the wire had 
been stripped of enamel and it was lying on 
the fuse holder terminal. That terminal, at 
one time, had been soldered to, but this 
wire lying parallel to the terminal didn’t 
even appear to be tinned, nor did it look 
like a cold-solder joint? It just looked like it 
had never been soldered after the power 
supply modifications? In addition, C148/ 
C149 didn’t “look well,” both sides were 
electrically leaky, so it was removed and all 
connections cleaned up. This was the end 


of the intermittent primary! 


be 


¢ The “new” B+ was significantly higher 
than the indicated 280 VDC in the manual 
and much greater than 300 VDC. As a 
result, I disconnected the original filter 
choke L106 and inserted a 2.2k, 1OW 
cement-block resistor to get the B+ to 
approximately 280 VDCat 115 VAC line. 
The measured ripple-voltage at the 280 
VDC end of the 2.2k resistor was less than 
100 mV P-P. 

¢ The B+ to the 6V6 output stage, the 
CT of the audio output transformer T114, 
was 367 VDC at 115 VAC line. The 
voltage across the 6V6’s cathode resistor, 
R133, a 200 ohm 5W resistor, was 15.0 
VDC, for a calculated current of 75 mA. 
The measured ripple voltage at the 367 
VDC end of the 2.2k resistor was 5.2V P- 
Pc. 

¢ Unfortunately, the modifications 


didn’t end there. There was a Triad S-66X 


The Rear View of the LRR-6: The fuse below the recessed Hubble 115 VAC 
receptacle is a 2A 3AG. The terminal strip to the right of the recessed Hubble 
is a set of switched contacts from the POWER — ON/OFF switch for an 
external “rotary converter” and below that, the phono input. The 8-terminal 
strip originally contained the switched-speaker output, the 120 - 600 ohm 
audio outputs, and the SEND/REC contacts for external control. The 


antenna input is to the far right. 
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audio autotransformer with 500, 16, 8, 
and 4 ohm taps, inserted between the 
original audio output transformer T114 
and the rear panel terminal strip. This new 
transformer was soldered to the rear of the 
chassis. Again, it wasn’t a “pretty” 
installation. The S-66X is rated at 3W. 
How this was seen to be compatible witha 
12W push-pull 6V6 output stage and the 
apparent quality of its output transformer 
is beyond me. The original LRR-6 outputs 
were 600, 300, 200, 150, and 120 ohms. 
The S-66X transformer was added to drive 
16, 8, and 4 ohm speakers, and it probably 
degraded the frequency response of the 
audio output stage with this back-to-back 
“lash-up.” I would have preferred to keep 
the outputs original and to mount the S- 
66X in the speaker cabinet! 

The original manual was complete, yet it 
was completely missing any rear panel details 
and photos. The rear panel terminal strips 
appeared to have been silk screened, but 
had faded out long ago. With the addition 
of the S-66X, I spent several hours reverse- 
engineering the rear-panel connections. 
Those modifications created a real “rat’s 
nest” immediately behind the major 8- 
terminal strip for the speaker outputs, 
switched HV center-tap, and ground, 
leaving a lot of the original wires cut and 
“dangling” and with their tagged-ends 
missing.. The addition of the S-66X and 
the resultant “rat’s nest” is this radio’s 
singular cosmetic deficit! 

At this point, I wanted to “rub out” the 
front panel, but I couldn’t remove the bar 
knobs from the IF bandwidth and BAND 
switches. After 71 years, their setscrews had 
gouged a channel in the switch shafts. I cut 
a vertical slot in the top of both bar knobs 
with a hacksaw, and used a screwdriver to 
pop the halves apart. I then cleaned up the 
shafts with a small file. The original Daka- 
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ware bar knobs had no inserts, and in my 
experience this can easily happen with this 
type of knob, bar or otherwise. I ordered 
replacement black bar knobs from Antique 
Electronics Supply (AES) for all six 
positions, their P/N P-K302, w/brass 
inserts. | also puta small amount of oil on 
the switch detent assemblies, which 
reduced their rotational torque. 

I rubbed out the front panel with several 
coats of Meguiar’s Car Cleaner Wax. This 
has been my go-to product for decades in 
rubbing out front panels. The before/after 
results, with a little bit of “elbow grease,” 
was just short of spectacular. The nicked 
up edges on the front panel were “dressed 
up” using a black Sharpie. 

Mike told me that the pots were OK, but 
“noisy. They were relatively large 
Centralab units. I checked each one for 
rotational torque and all three, TONE, 
AUDIO GAIN, and RF. GAIN, were 
judged to be way too high. Their backs 
were easily removed, and DeoxIT D5 didn’t 
reduce the torque, so all three were replaced. 
Two were replaced with Radio Shack (RS) 
potentiometers and one from my junkbox. 

The four toggle switches in the center of 
the panel all felt a little “mushy” and their 
intermittent on-resistance suggested that 
their contacts had seen better days. All four 
were replaced with SPST and DPDT toggle 
switches from the Radio Shack P/N 275- 
0322 toggle switch assortment. I used new 
large washers and knurled nuts to install 
the switches. 

I replaced the front panel 4” PHONE 
jack w/NOS and new hardware. I also 
arbitrarily reduced the series resistor from 
25k, 1/2W CC (carbon composition) to 
1.5k, 1W CC that I thought was more 
appropriate for my hi-impedance phones. 

The SEND/REC toggle switch had been 
replaced with a 4” phone jack. It was 
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connected to the high-side of the AUDIO 
GAIN pot providing a high-level audio 
output. Originally, that switch opened/ 
shorted the center-tap of the HV winding 
to ground. That original connection was 
nearby (with tag #51) and connected to 
ground, so it was an easy “fix.” Iinstalleda 
SPST toggle switch using a new large washer 
and knurled nut. 

I tested all the tubes in my TV-7D/U. 
With the exception of the 5Y3GT and 
0C3/VR105, all were original with 1944 
date codes. In fact, the three 6SK7s and 
three GE 6J5s, had matching date codes! 
All tested much better than minimum. 
Testing much better than minimum left 
me with a puzzle. If the original tubes 
tested so good, why was the 6E5 dead? The 
RCA GE5 datasheet, 15Dec 44, indicates 
a maximum plate voltage of 250 VDC. 
The LRR-6’s nominal B+ was 280 VDC, 
and the nominal B+ of the modified power 
supply with the Triad R-16B transformer 
was much greater than 300 VDC. Maybe 
now that the B+ is back to its specified 
nominal 280 VDC, the 6E5’s lifetime will 
be improved? 

At this point, the LRR-6 was working 
pretty well. One thing I noticed though 
was that the GE5’s shadow hardly moved 
for strong local stations, suggesting an AVC 
problem. 

Now, I’m not one to arbitrarily recap a 
vintage receiver. In my experience, other 
than electrolytic filter caps, it just isn’t 
warranted. However, the sixteen Type 345 
Micamold .01 pF and .05 pF bypass and 
coupling caps in this radio made me very 
nervous as they reminded me of the caps 
that were in a BC-348 that I once upona 
time recapped that were very unreliable. As 
a result, | ordered .01 pF and .047 pF 630 
VDC Mallory film caps from Antique 
Electronic Supply (AES) and replaced all 
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sixteen, including the six in the two shielded 
enclosures. It should be noted that before 
I recapped the receiver, the B+ current, not 
counting the 6V6 output stage, was 
drawing only 39 mA, and the receiver was 
working pretty well, so there was no 
indication that the bypass caps were “leaky” 
but I replaced them anyway! The use of 
five terminal boards with their large vertical 
terminals spaced 1.9" apart made the 
replacements relatively easy, although still 
time consuming. In addition, I preformed 
and cut the leads to make installation even 
easier. It goes without saying that the 
replacement caps were much smaller than 
the originals! After they were replaced, I 
tested a random number of the original 
caps for “leakage.” They were way beyond 
“leaky” (in the mA range at 200V with a 
10kseries resistor). The values of the original 
0.05 pF capacitors varied from 0.075 pF - 
0.133 pF. After their replacement, the B+ 
current, not counting the 6V6 output 
stage, was about the same. The AVC was 
much better, although very strong local 
stations would still not close the 6E5’s eye 
with a very short antenna. 

While I had the covers off of the two 
shielded compartments, I used DeoxIT D5 
on the contacts of the six ceramic switch 
wafers. I also did the same thing to the three 
ceramic switch wafers of the IF bandwidth 
switch. 

Aside from the “bathtub” capacitors, 
there is a sizeable list of fifteen fixed mica 
capacitors. Five of these havea 2 tolerance 
and three of those have odd values of 175, 
192, and 540 pF. I did not replace any of 
these capacitors. 

Regarding the LRR-6’s six “bathtub” 
capacitors: 

A) C147 had been previously removed 
(see above). 

B) I removed C148/C149, a dual .05 pF 
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600V across the AC primary (see above). 

C) I replaced the dual 10 pF 25V C139/ 
C140 on top of the chassis with two RS P/ 
N 272-1014 22nF 35V capacitors. Both 
sections of the C139/C140 measured 
leakage in the mA range at 10 VDC. These 
were the cathode bypass caps of the 6J5 
and 6SN7 in the audio amp. 

C) I replaced C126, a .5-pF, 600-V 
unit, with a .47 pF 630V Mallory film 
capacitor. This is the cathode bypass 
capacitor for the 6SK7 RF amplifier and 
the two 6SK7 IF amplifiers. I doubt if it 
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Proud WAGVVL and the LRR-6 Receiver 


needed its GOOV rating. 
I tested this “bathtub” 
to 400 VDC and it was 
the only original 
capacitor tested to date 
that wasn’t leaky! 

D) I replaced C142, 
a .5 pF GOOV, with a 
47 uF 630V Mallory 
film capacitor. 

E) Ireplaced C150,a 
5O0npF 25V, with a 
47yF 50V. 

F) I spot-checked the 
values of a dozen plus 
resistors. Mostare 10% 
carbon-comp and many 
were out-of-tolerance, 
but de wdidni to see 
anything to suggest that 
I should start replacing 
those resistors. 

At this point, I ran 
theey LRR+6iy inp 
“listening mode” just to 
make sure there weren't 
any more gremlins—but 
there 
happened to look at the 

tube side of the chassis 
and the 0C3/VR105 wasn’t glowing. Sure 
enough, the voltage on the 0C3 socket 
measured 150 VDC. The series resistor, a 
10k, 10W resistor, measured 9k, so the 
0C3 was presumably getting enough 
current. It was connected to the 6J5 local 


was. I just 


oscillator and the BFO when it was turned 
on. Itlit OK at power-on, but would go out 
minutes later. I found a NOS/NIB 
Westinghouse 0C3/VRI105 locally via 
eBay, as I had none in my own tube 
inventory. After installation, this “gremlin” 
never reappeared. 
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The cabinet, after 71 years, was also 
pretty scarred up, so I repainted it with 
VHT High Temperature Wrinkle Plus 
black wrinkle spray paint. California was 
going through a mini heat wave during this 
time and the 90+ degrees over several days 
really helps this wrinkle finish paint 
perform. Using this product in colder 
temperatures can be disappointing w/ 
minimal wrinkling. I allowed the cabinet to 
sit out in the sun for about a half hour 
before painting and I only painted a 
horizontal surface at a time using a relatively 
heavy coat of paint, so it took me three days 
to completely paint the cabinet. I 
concentrated on getting a uniform coat on 
each surface, but it’s much easier said than 
done, as the LRR-6 cabinet has 7-1/2 square 
feet of surface to paint! 

I installed new black feet on the bottom 
of the cabinet. 

Conclusion 

The LRR-6 is a big radio, and much 
bigger than my small workbench would 
accommodate. So, the preliminary work 
was done on the garage floor. Later, before 
replacing the bypass capacitors, I purchased 
asmall utility cart witha flat work space on 
top so that I could more easily work on it. 
At 31" high with four casters, this cart 
saved my aging back a lot of grief! 

After all the work, I tested the LRR-6 on 
the AM broadcast band. With just a short 
antenna, it was hearing a lot of stations, 
especially during the evening hours, and 
the main tuning dial was spot-on. When I 
switched to an outside antenna, I had to 
switch the IF bandwidth to SHARP to hear 
all the stations, there were so many! Also, I 
had replaced the original 15k RF GAIN 
control with a 10k. With the outside 
antenna, I couldn’t reduce the RF gain low 
enough! With its 6GSK7 RF amplifier, this 
radio’s AM BCB performance is pretty 
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spectacular! At this point I elected not to 
align the radio. [had no intention of using 
this radio “on the air” with a transmitter, 
and I was more than satisfied with its AM 
broadcast performance. | slid the LRR-6 
into its newly painted cabinet and buttoned 
it up. For now, this project isa wrap. My 
total out-of-pocket costs, not counting the 
utility cart, was a modest $86. 

This was an interesting project. I had no 
idea about “low radiation” receivers, their 
“mission” aboard ships, nor did I know 
anything about TRC, so I learned a great 
deal. I have scanned the manual, so if a 
reader is interested I can supply portions of 
the manual or the entire manual (15MB). 


ER 


Standard Beam Approach Receiver article, 
October 2016, ER#329, please note that 
there is a correction for page 40: “There 


was a VI-162 (12SJ7) plugged in.’ ” 


The photos of the replica spark-era radio 
equipment in ER #329 were taken by 
Mike Derr of the Boulder Amateur Radio 
Club and sent into Electric Radio by Jack 
Quinn (KOHEH). 


Ed Chimento, (WA2QAJ) has written a 
nice circuit extension for the keyer project 
originally published in the 1985 ARRL 
handbook that used the Curtis 8044 IC. 
This includes many changes and updates. 
While probably not appropriate to the 
main focus of Electric Radio, readers are 
write: ) Bdyetan 
ARSwa2qaj@gmail.com for a copy of his 


useful material. 


encouraged to 
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2” Restoring and Operating 
Signal Corp 
Tactical Teletype Shelters, 
Part 2 


By Ron Boltz, K3TZJ 
619 Green Spring Rd 
York, PA 17404 
rboltz@rattrig.com 


The AN/GRC-46 

The ‘142 and its truck were finished 
and once again I needed a project. A 
friend and fellow ham I know had an 
AN/GRC-46 sitting in the woods at 
his Delaware home and since I used 
the ’46 the most in my Signal Corp 
days, I wanted one. I saw the shelter 
sitting at his house on visits but never 
saw all the insides as on one trip the 
door was blocked with other military 
surplus and on another trip, the shelter 
was full of stored items. We made a 
deal on the phone in April 2010 so we 
hitched up the trailer and went to 
Delaware. Like my previous project, 
we knew items were missing but since 
we knew what was in the shelter yard 
in upstate PA plus what I already had, 
we figured we could find the necessary 
parts we would need. 

History of the GRC-46 Series 

The GRC-46 came in three basic 
configurations, the “Plain”, “B” and 
“C” models. There was also an “A” 
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model but it was the same as the 
“plain,” just ina different light weight 
shelter designed for air transport. The 
first models appeared about 1959 and 
the last about 1963. They remained in 
service through the 1970s as I still saw 
them at Ft. Meade in 1972. The model 
I bought is a “C,” the last ones made 
and the single operator version as the 
earlier models required two operators. 
The tag on the wall says the shelter was 
made in York, PA, where I live. The 
receiver, the R-392, covers 500 KHz 
to 32 MHzandthetransmitter, the T- 
LOA Bs covers 15 MHz to 20) Mhz 
AM, CW ortrue FSK. FSK is provided 
by the MD-203/GR modulator that 
shifts the master oscillator in the 
transmitter and produces the required 
850 Hzshiftand the CV-278/GR that 
converts the received FSK to loop 
pulses and drives the printing, a TT-98 
and tape punching, the T'T-76. There 
is a shelf for crypto equipment, where 
the second operator seat was in the 
earlier models, and a “dummy box” 
slides in when crypto is not installed to 
complete the loop circuits. 

Repairs and Missing Components 

After unloading and putting it on the 
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same pad as the previous project we 
took a good look at what was needed. 
It was then we noticed a water stain 
about 8" up the walls and discovered 
the shelter had been sitting in water 
and flooded at some time. On top of 
that, we saw water running out from 
under the shelter and then found the 
walls; roof and floor cavities had water 
in them. The aluminum roof, from 
sitting unpainted in the woods for 
years, had developed corrosion that 
allowed leaking and that further created 
electrolysis between the steel frame 
and the aluminum shell so we had lots 
of small holes in the roof and outer 
walls. 

First thing was to temporarily seal 
the roof so we caulked the seams and 
put quick set epoxy in and over all the 


holes. Then, we drilled small holes 
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Figure 6: The As-Bought GRC-46 Teletype Shelter 


between all the frame members in the 
outer walls to allow the water to drain 
out. The floor would have to dry out on 
its own through the floor drain that is 
part of these shelters. 

Since the shelter needed paint and 
body work inside and out we stripped 
everything out of the interior. No easy 
job since all the bolts that mount the 
racks, seats, inverters and cable straps 
were rusted fast from the water and 
dampness. All bolts and screws thread 
into what are called “rivnuts” 
permanently inserted into the walls 
and floor. 90% of the bolts and screws 
broke off in the inserts so they all had 
to be drilled and retapped. The loop 
power supply, rotary inverters and the 
multi fuel heater sit on the floor had 
been in the water. This was turning out 
to bea bigger project then I expected. 
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All the internal items 
were taken to my 
electronics shop at 
the house. Figure 7 
shows the _ bare 
shelter. 
Phepinecessary 
Popairs))) to,’ the 
electronics included 
both solid state 
power supplies in the 
T-195B transmitter, 
new crystal ovens in 
the modulator, 
rebuild of the once 
flooded loop power | 
supply with modern : 


Cree DSi s Figure 7: The stripped interior was really dirty! 
extensive repairs on 


Figure 8: TT-76 Repairs 
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the TT-76 typing perforator, and new 
motor bearings on both flooded Rotary 
Inverters. Lots of small parts are in 
those old Kleinschmidt tape 
perforators, as you can see in figure 
8, as I discovered while repairing the 
keyboard. I learned as I went on the 
old Kleinschmidt gear as I never had 
one apart. 

Missing items were the R-392 
receiver, [I-98 page printer (a ['T-4 
RO was incorrectly installed in its 
place), security safe, jump seat, the 
two large 100 amp 28 volt connectors 
for shelter power from a generator or 
truck power, wall clock and many 
cables. 


Shelter repairs necessary were all 
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new power, lighting and fan wiring as 
the insulation was rotted. New lights, 
door switch and exhaust fan. The fuel 
heater was rusted beyond any repairs 
due to sitting in the water. 
Body Work and Painting 

We let the empty shelter sit in the 
sun for 6 weeks to aid in drying it out 
while we worked on the electronics 
and began to gather parts. We then 
moved it into a garage we use for farm 
equipment storage and repairs as well 
as a paint room. Also nice as it’s 
heated and air conditioned. Once there 
we began body repairs to the shelter 
dents and holes as well as a new epoxy 
roof. We found a marine epoxy that is 
very slow to set up andcan be rolled on 


Figure 9: The body work is progressing. 
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Figure 10: It’s been painted inside and out with restored labels. 


with standard paint rollers so after the 
holes were filled; we rolled it on to seal 
it up. It sets up smooth and after 
painting, looks like a new roof. We 
cleaned the inside for painting and 
found a good color match using those 
sample strips at the big box home 
improvement stores. We found the 
new paint would not stick to the old 
finish as it beaded up to what is called 
“fish eyes” in the body shop business. 
Seems the original interior paint has 
some kind of finish that is resistant to 
repainting so we had to sand and clean 
it again, this time with more aggressive 
grit. 

Another trip upstate to the shelter 
yard for cables and other missing items 
was only partly successful in finding 
what was needed so a search began for 
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some major items. We still needed a 
TT-98, the security safe, a fuel heater 
and the jump seat. We found most of 
the cables and those that were still 
missing, we made in the shop with the 
proper surplus connectors. Everything 
else we either had already or had 
bought. While searching, we found a 
complete shelter, with its proper truck, 
for sale near Pittsburg so we went to 
take a look. It was a “plain” model and 
was in decent shape internally and had 
what we needed. The exterior was not 
very good, had lots of pop riveted 
patches, but I did not need the shelter 
itself. We would need a truck anyway 
after my restoration so we bought the 
whole package, truck and all. The 
shelter was removed from the truck 
and we robbed what we needed. Then 
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we painted the outside, put the 
defective items from the first shelter 
inside and sold it to a re-enactor who 
did not need a working rig, just one 
that looked fairly complete. 

After painting inside and out new 
and restored labels were applied. As 
for metal tags, you can see some of the 
faded tags on the left side of figure 
10. On the right are the same restored 
tags. Lots of military and non-military 
tags often need restoration if faded or 
painted over. Easy to do if they are of 
the type that has ever so slightly raised 
lettering and graphics as most are. If 
painted over, first dip them in paint 
remover to strip all the paint off just 
like the faded ones. Then paint the 
entire label the proper background 
cover, in my case flat black. Allow the 
paint to completely dry and geta piece 
of 320 or 400 grit sandpaper and lay it 
on avery flat surface. Gently rub the 
tag face across the paper once or twice 
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Figure 11: Restoring the Metal Tags 
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and you have a restored label like 
shown. 
Putting it All Back Together 

Next rewiring began followed by the 
equipment racks and finally the 
electronics and RTTY equipment. We 
were glad to have the necessary manuals 
and drawings since we had nothing to 
go by since so much was missing when 
we received it. Now, it was time to 
power it up. The °46 series only 
operated from 28 VDC so I used my 
100 amp 28 VDC military generator 
for the tests. AM activity is rare so I 
made a schedule with a ham friend and 
had a successful contact. Over a few 
weeks, I checked into a few AM nets 
all using the 15’ shelter mounted whip. 

Local loop TTY worked so we sent 
and received message tapes back and 
forth between my GRC-142 and the 
46. The’46 operates with “mark high” 
like amateur radio standard that is 


opposite the ‘142 but both have 
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Figure 12 : Everything has been installed and ready for 


use. 


Inevetse capabilities to -allow 
communications between models. 
After we used it for a few weeks, we 
covered it with heavy tarps as it would 
be some time till the truck was 
finished. The truck project tookalmost 
two years after that we mounted the 
shelter, upgraded the truck witha 100 
amp alternator and connected truck 
power to the socket marked vehicle 
power on the shelter. 
Using the Shelters on the Bands 
Both my trucks and shelters are 
housed ina new pole barn built for the 
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purpose of protecting 
all that work from the 
weather. An all band 
HRS vertreabosids 
mounted on the barn 
roof and we can 
switch coax to either 
rig when I want to 
use them while parked 
indoors. The ‘142 
plugs in to the 120 
VAC power for fixed 
operation in the barn 
and the 46 runs offa 
100 amp 28 VDC 
power supply plugged 
into its “AUX” power 
connector. Both are 
used several times a 
month, mostly voice 
on scheduled nets. 
For more informa- 
tion on these and 
other RATT, check 
out my web site that 
is dedicated to those 
who served in RATT 
rigs. There are lots of 
pictures from vets 
taken during active 
duty as well as histories, manuals on 
these rigs and other military equip- 
ment and even sound files of the TTY 
tones generated from these rigs in- 
cluding diversity mode. You can also 
see more pictures of these restorations 
as well as the trucks they are now 
mounted on. Check out http:// 
www.rattrig.com 
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AM Carrier Net: Sunday mornings, 8:30AM local Eastern time, 3835 kc. QSX W2DAP. Friendly format. 
Antique Wireless Association AM Net: Sunday 16:00 EST, 3837 kc; Sunday 19:00 EDT. QSX Joe, W3GMS 

Arizona AM Nets: Sat & Sun: 160M 1885 kc @ sunrise. 75M 3855 kc @6 AM MST. 40M 7293 kc 10 AM MST. 6M 50.4 
Mc Sat 8PM MST. Tuesday: 2M 144.45 7:30 PM MST. 

Boatanchors CW Group: QNI “CQ BA or CQ GB” 3546.5, 7050, 7147, 10120, 14050 kc. Check 80M winter nights, 40 
summer nights, 20 and 30 meters day. Informal nightly net about 0200-0400Z. 

California Early Bird Net: Sat. mornings @ 8 AM PST on 3870 kc. 

California Vintage SSB Net: Sun. mornings @ 8AM PST on 3860 +/- 

Colorado Morning Net: Infrequent AMers on 3875 kc daily, Mornings Only at 6:00 AM MT MT, QSX K@OJ 
Collins Collectors Association Nets: Sunday, 14.263 Mc @ 2000Z. Informal Tue. & Thurs. eve. 3805 kc @ 2100 ET. West Coast 
75M net, 3895 kc 2000 PT. 10M AM net 1800Z, 29.05 Mc Sunday, QSX 1700Z. CCA First Wednesday AM Night monthly, 3880 
kc starting @ 2000 CST, or 0200 UTC. 

Drake Technical Net: Sunday 7238 kc, 4PM Eastern. QSX Jeff (WA8SAJ), Mark (WBOIQK), Doug (W9IDCQ), Bob (W4WTO), 
Evan (K9SQG) 

Drake Users Net: Check 3865 kc, Tue. nights @ 8 PM ET. QSX Evan (K9SQG) 

Drake WestCoast Net: 3895 KHz +/- QRM, Thursdays at 8:00 PM Pacific Time 

DX-60 Net: Meets on 3880 Kc @ 0800 AM, ET on Sun. QSX op is Mike (N8ECR), with alternates. 

Eastern AM Swap Net: Thu. evenings on 3885 kc @ 7:30 PM ET. Net is for exchange of AM related equipment only. 

Florida AM Group: Sunday Morning Roundtable 3885 kc, 6:30AM Eastern Time, with 6AM Eastern Time pre-net. QSX 
for both nets Warren, W1GUD 

Fort Wayne Area 6-Meter AM net: Meets nightly @ 7 PM ET on 50.58 Mc. Another long-time AM net, meeting since the late ‘50s. 
Most members use vintage and homebrew equipment. 

Gulf Coast Mullet Society: Thu. @ 6PM CT, 3885 kc, QSX control op W4GCM in Pensacola. 

Grey Hair Net: A continuous active net since 11/24/1953! 160 meter AM Tue. evening 1945 kc @8:00 PM EST and 8:30 EDT. 
Heathkit Net: Sun. on 14.293 Mc 2030Z right after the Vintage SSB net. QSX op W6LRG, Don. 

K1JCL 6-meter AM repeater: Operates 50.4 Mc in, 50.4 Mc out. Repeater QTH is Connecticut. 

K6HQI Memorial 20 Meter Net: Flagship AM net 14.286 Mc daily for 25+ years. Check 5:00 PM Pacific Time. 

Lake Erie Boatanchor CW Group (LEBN): Saturdays @9 AM ET on 7092 kc. QSX op Ron (W8KYD) or Jeff (K3KYR) 
Midwest Classic Radio Net: Sat. morning 3885 kc @ 7:30 AM, CT. Only AM checkins. Swap/sale, hamfest info, tech. help 
Mighty Elmac Net: Wed. nights @8PM ET (not the first Wed., reserved for CCA AM Net), 3880 +5 kc. QSX: N8ECR 
MOKAM AM’ers: 1500Z Mon. thru Fri. on 3885 kc. A ragchew net open to all interested in old equipment. 

Northwest AM Net: AM daily 3870 kc 3PM-5PM winter, 5-7 PM summer, local. 6M @50.4 Mc. Sun., Wed. @8:00 PM. 2M Tues. 
and Thurs. @ 8:00 PM on 144.4 Mc. 

Nostalgia/Hi-Fi Net: Started in 1978, this net meets Fri. @7 PM PT, 1930 kc. 

Old Buzzards Net: Daily @10 AM ET, 3945 kc in the New England area. QSX op Paul (W1ECO) 

Old Military Radio Net: East coast, Sat. mornings starting 0500, 3885 kc +/- QRM. QSX Ted, W3PWW. It isn’t necessary to check 
in with military gear, but that is what this net is all about. Late checkins are welcome. 

Philadelphia Area 6 Meter AM Net: Every Wednesday night 9PM, about 50.400. QSX Bill, W3KBS 

Southeast AM Radio Club: Tue. evening swap, 3885 @7:30 ET/6:30 CT. QSX op Andy (WA4KCY), Sam (KF4TXQ), Wayne 
(WB4WB). SAMRC also for Sun. Morning Coffee Club Net, 3885 @ 7:30 ET, 6:30 CT. 

Southern Calif. Sun. Morning 6 Meter AM Net: 10 AM on 50.4 Mc. QSX op is Will (AAGDD). 

Swan Nets: Users Net Sun 2100z 14.293Mc+/- QRM. QSX op rotates Jim (WASBDR), Ron (KC7PSY), Bill W4WHW), Jay 
(WBOMWL). Tech Nets: Mon 2300z 14.252Mc QSX op Steven (KB7BGS) / Sat 2-4pm ET 7.235Mc QSX op Stu (K4BOV) 
Texoma Trader’s Net: Sat. morning 8:00AM CT 3890 kc, AM & vintage equip. swap net. 

Vintage SSB Net: Sunday 1900Z-2000Z 14.293 & Wednesday 0300Z. QSX Lynn (K5LYN), or Adolph (WASIGG) or Vince (WB4BPS) 
New VSSB web site: http://www.vintagesideband.org 

West Coast AMI Net: 3870 kc, Wed. 8PM Pacific Time (winter). Net control rotates: Brian (NI6Q) Ist Wed, George 
(WAGHCX) 2nd Wed, Sharon (K6IRD) 3rd Wed, Ron (W6OM) 4th Wed, Vic (K6IC) if Sth Wed in a month. 
Westcoast Military Radio Collectors Net: Sat. @ 2100 Pacific Time 3985 kc +/- QRM. QSX W7QHO. www.mrcgwest.org 
West Coast Vintage Military Radio Net: Sunday at 8 AM local Pacific Time, 3974 kc AM 


Wireless Set No. 19 Net: Second Sun. 7270 kc (+/- 25 Kc) @ 1800Z. Alternate 3760 ke, +/- 25 kc. QSX Dave (VA3ORP). 
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Book Review 
Practical Radio Repair, Volume 1 and Volume 2 


Although these books have been available 
for some time now, their value to the 
restoration and continued use of vintage 
radio equipment is as great as ever. 

Written by Ray Bintliff (W1RY), these 
two volumes have what is missing from the 
theory books...real, practical information 
on correct repair procedures and the vintage 
components used in radio, and he tells you 
exactly how to repair vintage electronics 
with the proper tools and equipment. They 
are produced in aconvenient spiral bound 
format, perfect for the bench. 

Quoting from the book’s introduction, 
“... The purpose of this book is to provide 


PRACTICAL 
RADIO REPAIR 


A Handbook for Radio 
Collectors 


By Ray Bintliff, WIRY 
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practical information for the repair and 
restoration of vacuum tube radios and 
related electronic devices. The writing level 
assumes that the reader has, at least, a basic 
understanding of electronic theory and 
diagnostics. There are many good text 
books, especially from the late 1930s and 
early 1940s, that cover basic electronic 
theory and radio circuitry. This book will 
make no attempt to duplicate or improve 
on those works. Instead, the practical side 
of radio repair will be its main thrust. 
However, some discussion of theory and 
circuit design is included for clarification of 
troubleshooting and repair instructions. 
Trouble shooting procedures and repair 
techniques are treated in separate chapters 
with the realization that these subjects are 
interdependent and _ not. easily 
compartmentalized. The chapters dealing 
with repairs do include some trouble 
shooting coverage and vice versa. Trouble 
shooting methods are covered stage by 
stage on several types of radios. Obviously 
all types of failures in all possible radios 
cannot be addressed individually. ... 
“Scope & Content 
“Regarding the scope and content of the 
book, I have attempted to maintain a 
balance between theory and practical 
content. Determining the writing and 
comprehension levels was another struggle. 
The hobby does not seem to need another 
book written for the beginner. There plenty 
of those. At the other end of the spectrum 


there are the experienced collectors, most of 
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of 


whom could write their own book about 
radio repair. It is my hope that this book 
will fill the apparent informational gap. ...” 


Volume 1 contains the following 
chapters: 

Chapter 1: Safety 

Chapter 2: Workshop and Equipment 

Chapter 3: Getting Started 

Chapter 4: Diagnostics 

Chapter 5: Testing AC-Operated 

Superhets 

Chapter 6: Testing AC/DC Radios 

Chapter 7: Testing TRF Radios 

Chapter 8: Test or Replace? 

Chapter 9: Electrolytic Capacitors 

Chapter 10: Paper Dielectric Capacitors 

Chapter 11: Rebuilding Paper Capacitors 

in Cases 

Chapter 12: Mica Capacitors 

Chapter 13: Ceramic Capacitors 

Chapter 14: Resistors 

Chapter 15: Power Cords & Ballast 

Tubes 

Chapter 16: Wiring 

Chapter 17: Power Transformers 

Chapter 18: Audio Transformers 

Chapter 19: IF Transformers 

Chapter 20: RF Transformers & Coils 

Chapter 21: Tuning Capacitors 

Chapter 22: Dial Drives 

Chapter 23: Controls 

Chapter 24: Speakers 

Chapter 25: Other Components 

Chapter 26: Alignment & Final Test 

Chapter 27: Workmanship 

Chapter 28: Closing Thoughts 


Volume 2 concludes with further 
essential information: 


Chapter 1: Special Tools 
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PRACTICAL 
RADIO REPAIR 


A Handbook for Radio 
Collectors 


By Ray Bintliff, WiRY 


Chapter 2: Test Adapters 
Chapter 3: Chemicals 
Chapter 4: Supplies 

Chapter 5: Test Equipment 
Chapter 6: Shop Setup 
Chapter 7: Small DIY Projects 


Chapter 8: Documentation 


These books are available by mail order 
from the “Electric Radio Bookstore” or via 
the Internet, on-line at our web site, 
www.ERmag.com. 
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Advertising Information: Please Read 
Ads received AFTER the deadline will be held for 
the NEXT issue. 


monthly, directly below where it says “Deadline.” Email is prefered for 
receiving ads. Ads usually run ONE month unless otherwise requested. 
Please email for the display ad rates, they are different from regular 


classified ads. 


How to Count Words: The words “FOR SALE” or “WANTED” and 
all of your contact information counts as 7 words total no matter how 
many real words there may be. Contact information is: Your name, 
address, phone, email, etc. Then, 20 minus 7 equals 13 words remaining 
for the description. Hyphenated and slashed words/numbers count as 
2 words. 


Subscribers receive 1 free 20-word ad per month. Extra words 
are 20 cents. Please count the words in your ad as described 
above, and if you are over 20 words, send payment for the extra 
words at 20 cents for each word. Not all readers use email, so 
include phone numbers if a response is desired. 


No Free Words for Non-subscribers: $15.00 minimum for each ad up 
to 20 words. Each additional word is $1.00. 


Electric Radio 

PO Box 242 

Bailey, Colorado 80421-0242 
Ray@ERmag.com (Emailed ads are preferred.) 


r 2016 is Wednesday, Nov. 23! 


@ DEADLINE for Decembe 


MANUALS FOR SALE: Military Radio 
manuals, original. & reprints. List for 
address label & $1.50. For specific 
requests, feel free to write or (best) email. 
Robert Downs, 2027 Mapleton Dr., 
Houston, TX 77043, wa5cab@cs.com 


FOR SALE: COLLINS 20V-2 and 820D-1, 
AM transmitters, Good condition. Jack, 
AD5VO, 2 Pecan Grove Circle, Lucas, TX 
75002, 972-542-2056 
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FOR SALE: Central Electronics 100V, 
Johnson Thunderbolt Linear, manuals 
$950.00 won’t split up or ship. Victor 
WD8DWR @arrl.net 810-367-2087 


FOR SALE: Atlas 350XL two non working 
but complete. One receives. $180 for both 
plus shipping. k8wozdan@gmail.com, 
281-974-8171 


FOR SALE German Radios Large And 
Small Consoles R/Rp Antiques Also 
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COLLINS S-LINE & DRAKE R4 RECEIVERS 
GENERAL COVERAGE TO 30MHz 


COLLINS 
Tune Using 
The VFO Or 
Receiver Dial 


Switch 
Between 
Ham Band 
Crystals 
Or VFO 1000 


DRAKE 
All Tunin 
Is Done With 
The VFO 1000 


Complete 
Digital Control 
Highest 
Accuracy And 
Stability 


Uses The Latest Direct Digital Synthesizer Technology 


There are 30 tunable bands (memories) that can easily be assigned to your 
favorite frequencies, or bands. All tuning can be done using the VFO 1000. 
Tuning steps are 10Hz, 100Hz, 1KHz, and 5KHz. Easy installation on both 
receivers. Simply plug the interface into the receiver and connect the cable. 
The LCD display is blue backlit with white characters. There are no receiver 
modifications required. 


Also Available for Hammarlund, Hallicrafters, National, & others. 
Provides Digital Accuracy, Stability, & Resolution for tuning SSB 


More Info & Order At kk4pk.com ¢ $250.00 + $10 S/H 


TS940s Kenwood. Howard Felder 301- 
320-3028 Thank You 


FOR SALE: Very clean KWS-1, S/N 1364 
$3,750. Will assist buyer in arranging 
shipping. Peter Stratigos, NOHXW/2, 29 
Hawthorne Way, Hartsdale, NY 10530, 
1peter.stratigos @gmail.com 914-437- 
8456 


FREE: QST magazines 1935-1965 — not 
complete, some missing. Pick up or pay 
shipping. George, WAOKBT, Parker, CO. 
303-840-2878 or george.stoll@utcg.com 


FOR SALE: Heathkit VHF-1 Seneca 6 & 2 
meter CW/AM transmitter, a project radio. 
Front panel is in good condition, all knobs 
are correct. Price $35 plus shipping. Tom, 
KOGIE, KOGIE @arrl.net, 719 488-8164 
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FOR SALE HP Spectrum Analyzer HF 
Plug-Ins, Tektronix Curve Tracer, Bargain 
Prices. John, W3TJ, 814-238-1736 
Filbertson@ Comcast.net 


FOR SALE: Don’t replace, reform 
electrolytics gently and safely with the 
Reformer. Jerome Kahn, 
AcOrl@ yahoo.com 


FOR SALE: RCA - 250-K Broadcast 
Transmitter, Converted to 160 meters. 
This transmitter is in nice shape and has 
custom made steel dolly base that allows 
for easy mobility. $750. Steven Airola, 
W6RXK, San Andreas, California, 209- 
770-3263, stevena@goldrush.com 


FOR SALE: Alpha 9500 amplifier, $4000. 
Email wes0331@gmail.com or phone 
520-398-2722 
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W7FG True Ladder Line and 


Wire Antennas 
¢ 600 Ohm Open-Wire Ladder Line 
e The most trusted, reliable, all-band 
doublet for 20 years. 
¢ Thousands in Use, Sold Worldwide 
¢ Use coupon code “ER” for 10% 
discount. 


www.trueladderline.com 
802-598-6825 


TrueLadderLine.com 


FOR SALE: UTC Plate transformer S48. 
3000 vet 500 mA, $150. Vibroplex 
Champion, $115. Steve, W@ATA, PO Box 
704, Longmont, CO 80502, 303-776-9036, 
vintagegs663 @ gmail.com 


FOR SALE: Rare “Ham Register 1958” 
book, a Who’s-who of amateur radio, $15 
+ shipping. For scan of front cover, send 
email to: kzerocx@rap.midco.net Gary 
Peterson, KOCX, Rapid City, SD 605- 
484-5893 

FOR SALE: 2- log of station no marks NOS 
of National Radio Inc 1 red other white, 
$20 shipped W@BEI Dave Schmidtke 
daves2 @enventis.net 

FOR SALE: GRC-9, GN-58,DY-88F, BX- 
53D and more. Will ship. Andy, K6RY, 
Fresno, CA, candoandys @ aol.com, 559- 
903-2482 


FOR SALE: 8 repairable 1930’s wooden 
console radios. Call for more info, Walter, 
718-456-1988 

FOR SALE: National Radio Institute 
course material. 47 books circa 1930. 


Hayseed Hamfest LLC 
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Cedar Rapids, lowa 


CAN CAPACITORS F 


Can-caps.com 


Highest of first 3 offers. Tom, 281-229- 
2970 


FOR SALE: | am selling 160 military radio 
TM’s for a local museum. All are new or 
very good condition. Most have multiple 
copies. E mail or write for list. Dave, 
WONBZ@comcast.net 13020 Lakeview, 
Burnsville, MN, 55337 


FOR SALE: Collins 75A-4 receiver, 
restored and documented by the famous 
Howard Mills, W3HM. Price: $1,750 plus 
packing, S&H. Contact Parker, W1YG, 
860-575-6377 


FOR SALE: Collins 204H-1 Amplifier with 
Manual. Serial #1, is essentially a pair of 
30S-1s in single rack cabinet. Accepted 
amp in exchange for tower work, thinking 
I'd get around to restoring it, but hasn’t 
happened. Pix available. Stored in garage 
in MD. $3000.00. Don, K4ZA, 704-408- 
7948 or k4za@juno.com 


FOR SALE: Antique Radio Classified 
magazine collection, 1995 to 2012, 
complete, good condition, $100 postpaid 
money order, CONUS. Louis D’Antuono, 
WA2CBZ, 8802 Ridge Blvd, APT C-2, 
Brooklyn, NY 11209 718-748-9612, Call 
After 6 PM EST 


FOR SALE: HF Radio interfering with your 
phones? Try these plug and play filters. 
1st for $4, others $3 each plus shipping. 
Brian Harris WAS5UEK 
cosmophone @ yahoo.com 


DRAKE OWNERS: Solid State LED Lamp 
replacements for all 4-line and 7-line 
equipment. Don, N9OO, WEB: 


www.radiolabworks.com/products or 
phone 262-358-0266 
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WANTED 


Ham Radio, Vintage Audio 


and Tubes 


Based out of Nevada, we travel the 
Western United States buying sur- 
plus equipment. We buy vintage 
and modern ham gear, as well as 
high fidelity audio and tubes! 


Ham Gear Vintage Audio 


Tubes Large Speakers 
Military Equip Telephone Equip 
Boat Anchors Old Computers 
Manuals Test Equip 


Components «=. and more! 


Call or email for info... 
1-866-988-0073 
KG7LOV@hamandhifi.com 


FOR SALE: Collins 30K-5 transmitter, 
restored and complete, pictures available, 
restored by Howard Mills, in Very good 
condition, $7,500. Contact Jim Stitzinger, 
WA3CEX, 818-519-4419 
jstitz @ pacbell.net 


CRYSTALS FOR SALE: FT-243, HC-6U 
Drake Collins etc. http://www.af4k.com 
Brian, AF4K, Phone: 321-262-5471 


FOR SALE/TRADE: Original manuals for 
most Heathkit, Collins, National, 
Hammarlund, Drake, Hallicrafters, Globe/ 
WRL, Gonset, EICO, Harvey-Wells, 
Morrow, Clegg, RME, KnightKit, Ameco, 
B&W, Johnson and more.NI4Q, POB 
690098, Orlando, FL 32869. 407-351- 
5536,ni4q @juno.com 


FOR SALE: Hallicrafters SX115 new VFO 
dial overlays. Make your dial like new. $25. 
Phone: 330-658-5035, 
WBOIQK @ARRL.NET 


FOR SALE: | repair antique radio & stereos 
from 1920s to present day. Free estimates- 
| am located in Wisconsin Dells, WI. Bill 
Kalcik 608-253-9855 


FOR SALE: Heathkit DX-100 front panels. 
Brand new, color matched & silk- 
screened. Picture available. $90.00 + 
shipping. Walt Korab, 570-421-8371, 
w3tnz @ verizon.net 


FOR SALE. NOS Cutler Hammer toggle 
switches. SPST 20A @ 125V. DPST 16A 
@ 125V $5.00 apiece plus shipping. John 
H. Walker Jr., 13406 W 128th Terr., 
Overland Park, KS 66213. PH 913-782- 
6455, EMail jwalker83 @kc.rr.com 


FOR SALE: Heathkit Book: Classic 
Heathkit Electronic Test Equipment by 
Jeff Tranter. $19.95 from lulu.com and 
amazon.com 


FOR SALE: Obsolete Triplett meter, tester 
and hardware parts. Need Triplett number 
from manual. Unused stock. Bigelow 
Electronics, PO Box 125J Bluffton, OH 
45817-0125 
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FOR SALE/TRADE: Transmitting/ 
Receiving tubes, new and used. LSASE 
or email for list. WANTED: Taylor F52, 
8008, TR40M and Eimac 100IG. John H. 
Walker Jr., 13406 W. 128th Terr., Overland 
Park, KS 66213. PH: 913-782-6455, E- 
Mail: jwalker83 @kc.rr.com 


SERVICE FOR SALE: Repair, upgrade, 
performance modification of tube comm. 
& test equip. Accepting most military, all 
Collins & Drake, & better efforts from 
others. Laboratory performance 
documentation on request. Work 
guaranteed. Chuck Felton, KD@ZS, Felton 
Electronic Design, 1115 S. Greeley Hwy, 
Cheyenne, WY 82007. 307-634-5858 
email: feltondesign @ yahoo.com 


FOR SALE: Quality reprints for Ameco, 
Clegg, Collins, Gonset, Hallicrafters, 
Hammarlund, Johnson, National, WRL, 
and others. 73, Ken, 
www.RadioReprints.com. 


SERVICE FOR SALE: R390A repairs & 
rebuilding. Bill Riches, WA2DVU, Cape 
May, NJ. 609-465-5005 
bill.riches @ verizon.net 


QSLs FOR SALE: Your old QSL card? 
Search by call free, buy find at $3.50 ppd. 
Chuck, NZ5M, nz5m @arrl.net 


SERVICE FOR SALE: Let’s get that old 
radio of yours working again! Antique 
Radio Repair - All Makes- Also Transistor 
Radio Repair. Tom Senne, AC8DA, 937- 
258-0124, Dayton OH, _http:// 
TomsAntiqueRadioRepair.com 


FOR SALE: 60 years of electronic parts by 
mail. Components, Hardware, Tubes 
Meters. Free Flyer USA. Bigelow 
Electronics, POB 125, Bluffton, OH 4581 7- 
0125. 419-358-7851 


ACCESSORIES FOR SALE: Spun 
Aluminum Knob Inlays for most 
Boatanchors. Collins Dial Drum Overlays. 
Dakaware Knobs. Charlie Talbott, 13192 
Pinnacle Lane, Leesburg VA 20176-6146. 
540-822-5643, k3ich @arrl.net 
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MANUALS FOR SALE: Hundreds of 
manuals available for vintage ham gear, 
test equipment and other electronics. 
High quality photocopies at reasonable 
prices. Some originals also available. 
Please email or call with your needs. 
David Crowell, KA1EDP, 401-934-1845 
kaiedp @yahoo.com 


SERVICE FOR SALE: Authorized repairs 
and sales of all types of amateur radio, 
communications, and test equipment. 
Please call Land Air Communications, 
718-847-3090, visit our web site: 
www.landaircom.com. We have over 
3,000 items in inventory and carry all 
types of communications parts. 


SERVICE FOR SALE: SMO and module 
repair for KWT-6, URC-32 and other 


Collins radios. Jim Whartenby, 
antqradio@sbcglobal.net, 501-282- 
2991 


SERVICE FOR SALE: | build hot-rod 
receivers: R-390A, SP-600, and 
transmitters: Valiant, DX-100, T-4X-A-B, 
AF-67. Chuck Felton, KDOZS, Cheyenne 
Wyoming, 307-634-5858, 
www.feltondesign.com 


INFO -see www.navy-radio.com for photos 
and info on Navy radio gear. Nick, KANYW, 
navy.radio@gmail.com 


WANTED: Pierson KP-81 receiver cabinet, 
and matching speaker/PS unit. E.T. 
Zelasko, KA8GEF, phone 216-224-8886, 
zelasko54 @roadrunner.com 


WANTED: Main Tuning Knob for SX-100. 
10 Henry, 350ma chock for Courier Amp. 
Tom, KOGIE, 719-488-8164, 
KOGIE @ARRL.Net 


WANTED: General Radio Modulation 
Monitor, Model 1931A. Thanks. Ken 
Kinderman, W2EWL, 217-953-1026 
scr274 @ gmail.com. 


for th e Radio Amateur’ by 


This book has everything you need to 
know about the art and science of 
thermatron design and construction. 
It pulls together thermatron types 
and characteristics, thermatron 
homebrew techniques, and how to 
design audio and RF triode and 


pentode circuits. The book is 233, 8.5 
x 11” pages, packed with hundreds of 
photos, schematics, diagrams, charts, 


and formulas. Grayson Evans, 
TA2ZGE/KJ7UM has been licensed 
since 1962, grew up on thermatrons, 
spent 40 years in the electronics 
industry, and is bored to death with 
solid-state! 


NOW Available from the 
Electric Radio Bookstore! 


The 2nd Edition of Hollew-State Design has over 50 pages of 
new material and revisions including a new chapter on 
thermatron oscillator design, This book has everything you 
need to know about the art and ook, of odes gertes design 
and construction. it is 287, 8.5 x 1)" $, packed “ 
hundreds of photos, eAlahcseng praia ; 

formulas. Grayson Evans, TA2ZGE/KJ7UM ni been Pease 
since 1962, grew up on thermatrons, spent 40 years in the 
electronics industry, and is bored to death with solid-state! 


NOW Available from the Electric Radio Bookstore! 
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WANTED: for C-47 aircraft restoration 
project, Shock mounts for BC-348, BC- 
375 and SCR-274-N 3 receiver and 2 
transmitter types. Mark McKeown, 
WOPXM, 303-278-3908, 
mmckeown @tde.com 

WANTED: Pierson KP-81 receiver cabinet, 
and matching speaker/PS unit. E.T. 
Zelasko, KA8GEF, phone 216-224-8886, 
zelasko54 @roadrunner.com 


WANTED: Manual for RT18/ARC-1 and 
C45/ARC-1 control box. Pete Hamersma, 
WB2JWU, PO Box 467, Holderness, NH 
03245, wb2jwu @myfairpoint.net 


WANTED: Front panel and meter for SB- 
200. Marty, 908-359-4170, Leave 
Message 


WANTED: Drake R4C 8khz first IF filter. 
Cash or trade for Sherwood 5khz. Carl, 
W2YH 973-670-9537 or Banfield @ ptd.net 


WANTED: Bottom cabinet panel for 
National NC183 (non-D) RX for restoration 
project. Ken, klaine@mac.com 


WANTED: Buzza (Australian) Morse Bugs; 
Buzza “Lightning”, Buzza “100” and Buzza 
“J-36”. Bill Mills (KC4AA), 478-452-2957 
or millsend@windstream.net. 


WANTED: BC 729 ant tuner for BC 610D 
and shock mount for BC 610D. Paul 
N6FEG 650-367-1499 
Paul. Thekan @cpii.com 


WANTED: Pin schematic for Collins plate 
transformer, Model 672-2840-00. Made 
by Chicago Transformer Co. Hal, 
KK6HY @ arrl.net 650-366-5060 California 


WANTED: Radiotrons for RCA Radiola 
model 28 and 104 speaker/power supply, 
6 each UX-199 one each UX-120 one 
each UX-210 2 each UX-216B one each 
UP-591. Contact Jim: ad5kd @att.net or 
303 E 19TH ST, Owasso OK 74055 


WANTED: PTO for a Collins 75A-4 7E-24 
complete and operational. Al Royce , 951- 
734-0623 leave message or 
oscar873 @ol.con 
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WANTED: For C-47, Rebecca, mast, radio 
compass, trailing wire antennas, BC-375. 
Just look ok. Mark McKeown, WOPXM, 
303-278-3908, mmckeown @tde.com 


WANTED: Working 6V DY-88 for WWII 
Jeep. Dick Burke, KA1ZQR, 860-464-1286 


WANTED: Popular Electronics Magazine, 
May 1960. Glenn, wb4vej @arrl.net. 


WANTED: Repair of my two BC-611 
surplus radios. They are semi-alive. Andy, 
K6RY, candoandys@aol.com, 599-903- 
2482 


WANTED: Manual for a Centimeg 432 
Transmitter Rich, NSSAU, 512-335-4207 
n5sau @ austin.rr.com 


WANTED: Popular Electronics Magazine, 
May and August 1960. Glenn, 
wb4vej @arrl.net 


WANTED: National XCU-7 Calibrator. 
NCX-3 for repair or parts. Curtis Gidding 
KC9UNL 217-359-4017 
curtstamp @ aol.com 


WANTED: Latch for RAS-5 type CNA- 
10037 coil system container. Phil 
Whitehouse, wigee @yahoo.com 


WANTED: Any information about 
Transcom Electronics, Inc. of Escondido, 
CA. Company history or anecdotal 
information about the SBT-3 rig. Dale, 
W4OP, parinc1 @frontier.com 


WANTED: retirement for me means 
restoration of boat anchor receivers. 
Would be interested in Restoring 
Hallicrafters SX96 OR SX100. Must be all 
original, working and well preserved. Also 
looking for complete set of knobs for 
SX99. TOM, 432-837-3679 


WANTED: Globe King 500 Audio Driver 
Transformer for the modulator chassis. 
Globe p/n 1203-006 or p/n 1203-002. 
Ron, ab5wg @satx.rr.com 


WANTED: Working Kleinschmidt TT-98 
or TT-4. Can pick-up if reasonable 
distance. K3TZJ, York, PA 
rboltz @ rattrig.com 
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and are available in three versions: 


guarantee. 


WANTED: Radiovision “Commander” 
receiver. Any condition. National NC-240D 
dial assembly. Rob Vincent, K1DFT, 


WANTED: Copy of TechNews article by 
Bud Banes that covered the conversion of 
the Collins 310B from plug-in coils to 
band switching. Will pay for the expenses 
incurred. Gary, W8sKM, 
gpsschauffler@ yahoo.com 


WANTED: Need various parts for my BC- 
375 restoration. Please email for details 
and a list. Bob, KFOAM, 
bobh@wescomm.com 


WANTED: Layfayette KT-390 or Ameco 
TX-86 for future articles. Please contact 
Phil (AC@OB) at spf@ Reagan.com 


WANTED: Collins promotional literature, 
catalogs and manuals for the period 1933- 
1993. Jim Stitzinger, WASCEX, 23800 Via 
lrana, Valencia, CA 91355. 818-519-4419. 
jstitz @ pacbell.net 


WANTED: Early Hewlett-Packard 
Journals from 1948 to 1955 for former 
employee hoping to complete his 
collection. Steve, W6SSP, 707-544-8142, 
Santa Rosa, CA. zarco@sonic.net 
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ZIM ELECTRONICS INRUSH CURRENT LIMITERS 


Inrush Current Limiters are now available from the Elec- 
tric Radio Store or on-line! These inrush limiters were 
reviewed in the September 2004 issue of Electric Radio 


Model AB-1 (With Pilot Light) ............ 
Model AB-1M, (With Voltmeter) ...............c00 
Model AB-300M, with meter, 300 watts (2.5 amps x 120 
MV A CV rissccaietestsgteust chestisddavecates sdepvertcatdeaiiosss 
Shipping, each limiter ...............cccccsccsseees 
(Overseas customers please ask for shipping quotes.) 


The Inrush Limiter provides a gentle, slow startup for 
your valuable vintage radio equipment. They also reduce 
the line voltage closer to original design values due to the 
voltage drop across the limiter element. AB-1 and AB- 
1M are 150W. All models come with a full money-back 


Electric Radio Store 
720-924-0171 


Metered Inrush Limiter, 
Models AB-1M, AB-300M 


WANTED: 1930's civilian airline radios 
(air or ground station use) Any radios or 
test gear used by FCC (Hallicrafters etc) 
Any HRO style radio made outside the 
USA. Tnx! Brian, KN4R, 
brianharrison@embarqmail.com 704- 
657-8910 


WANTED: Collins R-389 receiver or 
clunker for parts, or any other R-389 stuff. 
Harry Weber, KC9QID, 4845 W. 107th St., 
Oak Lawn, IL 60453-5252 


WANTED: Looking for history, address, or 
any info about Electronic Assistance Corp, 
EAC, “Radiomarine” Corp, RMCA, 
Redbank, New Jersey. 
Kendricksellen @ hotmail.com 


WANTED: Singer Plug Units AR-1, AL2Y, 
UR-3, VR-4 also MF-9 Main Frame. Dean, 
deansoderling @ hotmail.com 


WANTED: ARC-5 transmitter racks MT 
69, 71, 273):755 Steves ®K2RKT; 
skeller53@ gmail.com, 718-405-8378 


WANTED: Cartoon QSL Cards designed 
by illustrator Otto Eppers W8EA - W2EA. 
Immediate CA$H. Pete, NL7XM @arrl.net 
or PO Box 3026, Easton, PA 18043-3026 
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HANG YOUR NEXT WIRE ANTENNA WITH THE NEW 
EZ HANG SQUARE SHOT! 


EZ Hang’s custom construction is welded/ 
bolted steel attached to a reel that is corrosion- 
resistant plastic and stainless steel. New design 
sling shot (U.S. Patent No. 6286495), with new 
wrist support to fit a man’s hand, with new UV 
resistive 11-inch long bands will help you reach 
that extra high shot. The pouch is 1-3/4" wide for 
easy grip. The EZ Hang square shot will clear a 100- 

EZ Hang, Code E foot tree with ease. EZ Hang kit is $99.95 + $9.05 
32 Princess Gillian Court shipping. The EZ Hang comes with a one year 
Fredericksburg, VA 22406 limited warranty. We now have 13,000 satisfied 


www.ezhang.com customers around the world! 
Call Today! 540-286-0176 


WANTED: FCC and RID-related items. 
Anything HF/DF related. Black HROs and 


WWII German and Japanese radios. R&S i rst L i ce nsed 


SK010/3202 transmitter docs. Thanks! 


Brian, KN4R, 704-657-8910 or Before 1992° 


brianharrison @ embarqmail.com 


WANTED: -PRESS WIRELESS, NY: 
Photos, information wanted on Hicksville, 
Baldwin, Little Neck, Centereach, 
Northville facilities. George Flanagan, 42 
Cygnet Dr., Smithtown, NY 11787 
w2krm @optonline.net 631-360-9011 


WANTED: The serial number and tube 
complement of your B&W 370 SSB a oes meen 
Adapter. Grant, ng5t @tx.rr.com, 214-629- QUARTER. CENTURY WIRELESS ASSOCIATION, INC 
8759 


WANTED: Manual-Schematic VLF loop Licensed today? 


coupling unit NT-47367 CNM-47367 8 
NAVSHIP POB #900-505. For use with | !hen you should join these 


VLF Loop CNM 66097 or NT-66097. Harry distinguished amateurs! 
Weber, 4845 W 107TH ST, Oak Lawn IL 
60453 


WANTED: R-390As. It was builtto play, not To Join or Renew visit: 
sit and decay. | overhaul and find them a 

good home. Ted@x44.cc www.gcwa.org/join-renew.php 
WANTED: Lots of IERC TR5-5020H 7-pin 

black tube shields! Chuck Felton, 307- For more information contact 
634-5858 


gm@qcwa.org 
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JOIN THE AWA — Antique Wireless Association 


THE ORIGINAL AND LARGEST HISTORICAL RADIO-COLLECTOR GROUP 


e Publishes the quarterly AWA Journal with: 


- Free want-sell-swap ads 

- Early television 

- Horn loudspeaker 

- News of U.S. & foreign clubs 


e Produces the famous 


- Battery & AC receiver restoration annual Rochester Meet 


- Vacuum-tube history & collecting 
- Old-time amateur-radio contests 
- Communications receivers 


© Maintains unique 
radio-TV museum 


Membership is only $35/year in U.S.; $40 elsewhere. 


Me 
Awa) 


W. 
=" 


Mail check to: AWA Membership, P.O. Box 421, Dept. ER, Bloomfield, NY 14469-0421 
awamembership@rochester.rr.com (585) 257-5119 http://www.antiquewireless.org 


WANTED: National NTE exciter, NSA 
speech amp and NSM speech modulator. 
| still love National! Sylvia Thompson, 
N1VJ, Hopkinton, RI 401-377-4912 


WANTED: Seeking Ham/SWL/Weather 
unbuilt kits. Gene Peroni, KA6NNR, POB 
7164, St. Davids, PA 19087. 215-806- 
2005 


Electric Radio Custom 
Coffee Mugs! 


These coffee mugs are nice custom- 
made, 11-ounce white-ceramic mugs 
with the Electric Radio logo in 4 
colors and your name and call sign 
in large letters below the bottom 
border. These are printed in 6 colors. 
They are microwave and dishwasher 
safe! Call for ordering at: 
720-924-0171 
Shippediby, UPS. vga: $25.00 
Or on the Internet: 


www.ERmag.com 
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WANTED: National NTE Exciter to 
complete National 600 Watt Transmitter 
Restoration. Name your price! Brian Harris 
WAS5UEK 214-763-5977 
cosmophone @ yahoo.com 


WANTED: Vacuum Tubes: 279A, 212E, 
249B, 258B, 271A, 242A, C120, C100A, 
804, RK20, CK70, GL805, C201, ZB-120, 
802. Components for Collins 12H /12N 
speech input console, including 
preamplifiers and program amplifiers. 
Rod, W5CZ, 303-324-2725, 
rodperala @ aol.com 


WANTED: Early QSL cards from my 
Grandfather, Hal Smith (SK). His calls 
were KH6KA, K6YJR, K6OQE. Gladly 
reimburse postage plus modest finder’s 
fee! Phil Wilson, 1355 Big Otter Dr, Blue 
Ridge, VA 24064 k6cra @arrl.net 


WANTED: Collins R-389 LF receivers, 
parts, documentation, anecdotes, 
antidotes. W5OR Don Reaves, PO Box 
241455, Little Rock AR, 72223 501-868- 
1287, W5OR@militaryradio.com or 
www.r-389.militaryradio.com 


WANTED: Postcards of old wireless 
stations; QSL cards showing pre-WWII 
ham shacks/equip. George, W2KRM, NY, 
631-360-9011, w2krm @optonline.net 


WANTED: WW II German, Japanese, 
Italian, French equipment, tubes, 
manuals and parts. Bob Graham, 2105 
NW 30th, Oklahoma City, OK 73112. 405- 
525-3376, bglcc@aol.com 
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¢ Your Resource for * * Collins Radio * * 


SS\ (EX (N\|- (88 


Collins Collectors Association 
MA 


ZIT, 


¢ Offering Unparalleled Free as wellas.. 


e World Class 


e ,... Exciting Member Benefits 
Signal Magazine 


e Visit at collinsradio.org & join the fun 
e See our Events Calendar 


¢ Come see what the excitement is about 


Wy 


WANTED: Manuals, manuals, and 
manuals for radio-related equipment to 
buy or swap. Catalog available. Pete 
Markavage, WA2CWA, 27 Walling St., 
Sayreville, NJ 08872. 732-238-8964 


WANTED: Military radios vintage, 1952 
and back. Ken Kolthoff, KBAXH, 9420 STE 


RTE T, Amazonia, MO 64421. 913-634- 
3863 


WANTED: Incarcerated ham seeks 
correspondence. w/others on mil (R-390’s 
&backpacks) & tube radios. Also copies 
of postwar-90’s surplus catalogs, 
backpack specs & photos. W.K. Smith 


System 
Requirements: 
Any computer with 

Adobe Acrobat Reade 


Performonce will vary 
depending on speed of 
the computer. 


Drake Manuals on CD 


The R.L. Drake manuals that were 
compiled by HamManuals are again 
available from Electric Radio! 

This is a high quality 2-CD set of 
manuals for the ham equipment that Drake 
produced. Also included are official Drake 
modifications and all of the 3rd-party 
modifications by Sherwood Engineering, 
and others. 

Now all of your Drake service 
information can be in one place and you 
won't have to worry about not having a 
manual when a new piece of equipment 
enters the shack. 

These CDs were originally sold for 
$71.95, but are now available for only 
$24.95, which includes priority shipping. 

Electric Radio 

720-924-0171 or on the Internet: 


www.ERmag.com 
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Keep Your ER Magazines Organized! 
Sold in sets, shipped flat, easy to put together, no glue required. 
Each box holds about 12 magazines. 


These organizer boxes are the correct size for many ER-size 


magazines, such as The Old Timer's Bulletin, The Tube Collector, 


or The AWA Journal. 


Set of 10: $11.75 + $10.00 S&H 
Set of 15: $17.25 + $10.50 S&H 
Set of 20: $23.00 + $11.75 S&H 


ER Bookstore, 720-924-0171 
PO Box 242, Bailey Colorado, 80421-0242 


Or order on-line at WWW.ERMAG.COM 


44684-083, LSCI Butner — GA, PO Box 
999, Butner, NC 27509-999 


WANTED: R390, R390A and R392 
receivers dead or alive or parts/ 
assemblies. Any condition considered. 
Will pickup if you have enough items. 
Glenn, WA4AOS, 864-684-2956 


WANTED: I’m looking for information 
about Vanguard Electronic Labs of Hollis 
NY. Needed are catalogs, instruction 
sheets, company history, etc. Also want to 
buy a Vanguard/Springfield walkie-talkie. 
Bob Nickels, W9RAN @arrl.net 


WANTED: “AN/FRR-24 or AN/FRR-37 or 
AN/FRR-10” original Navy pictures and 
Fair Radio sales ads. Also would also like 
to hear from other owners for a possible 
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upcoming series of ER articles. Thanks! 
Brian, KN4R, 704-657-8910 
brianharrison @ embarqmail.com 


WANTED: National HRO power supply, 
rack-mounted for 6V __ filament; 
Hammarlund Comet “CC” coil set; any 
Utah transmitter, modulator, or custom 
cabinet for such; schematic/info on 
Western Electric Model 15A Police 
Transmitter. Gary, K6GLH, 209 286-0931 
or k6glh@volcano.net 


WANTED: Remote Head CCY-23270 for 
the TCS series Navy Receiver & 
Transmitter. It’s for the USS Wisconsin 
BB64, a floating museum moored in 
Norfolk, VA. Please any leads would be 
appreciated. Contact Bill Mellema, NSWM, 
N3WM @yahoo.com 410-790-6072 
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Electric Radio T-Shirts _ 

The front displays the logo from the cover of ER (the tube logo, 
Electric Radio, and “celebrating a bygone era”). The back has “Real 
Radios Glow in the Dark” (used 
with the permission of Classic 
Radio). The T-shirts are 100% 
cotton and come in Small, 
Large, X-Large, XX-Large. The 
color is slightly lighter than the 
cover of ER. $17.00 delivered, 
$18.00 for XXL. (Medium 
Available by Special Order) 


The Collins DVD Repair Library 


THE COLLINS AND HAMMARLUND VIDEOS NOW AVAILABLE ON DVD! 


Now you can work on your classic equipment with the help of these world-famous, digital- 
format DVDs that work on standard DVDplayers and computers! 


With these classic references on DVD, viewers will benefit from the latest technology in 
the world of video. You can instantly access whatever part of the video you want. 


4 hours, $89.95 

2 hours, $89.95 

1 hour, $39.95 

1 hour, $39.95 

2 hours, $39.95 

2 hours, $89.95 
Collins R-390A 7 hours, $109.95 
Collins R-390A Addendum 2 hours, $49.95 
Hammarlund SP-600JX 4 hours, $89.95 


Shipping within the US: $6.75 each for the first two DVDs, additional 
titles are shipped free. 


ER BOOKSTORE, POB 242, BAILEY, CO 80421-0242 
720-924-0171 
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— ELECTRIC RADIO BACK ISSUES — 
All Electric Radio back issues are either from the original press run, lithographic reprints from 


the original negatives, or digital copies. Shipping prices are for delivery by media mail within 
the USA. Overseas, please inquire for shipping quotes. 
The NEW easy to use on-line search for back articles is at 


https://www.ermag.com/index/ 
Single Issues: $4.00 Each, Postpaid 


1-Year Sets (Or Any 12 Issues) $40.00 per year + $7.00 S&H 

Special Deal on Any Four Years (Or Any 48 Issues): $110.00 + $8.00 S&H 
Almost all of the back issues of Electric Radio from #1 are available for $450.00 + 
$24.00 S&H, at least a 56% discount the over single-issue price. 
e Fora postpaid 29-page printed back issue index, please send $3. 
° Foreign Customers: Please Inquire for Shipping Rates 


— COMPENDIUMS — 


All of the Collins compendiums are packaged in nice 3-ring binders. 
Collins 75A-4 Modification Compendium: All the factory modification bulletins from Collins Radio Co., and all 
the articles printed in CQ, Ham Radio, QST and ER over the last 45 years, now 108 pages, $20.00 plus $5.75 
S&H. 
Collins S-Line, KWM-1, KWM-2, KWM-2A Service Modification Compendium: 260 pages, $45.00 plus 
$6.75 S&H. 
Collins KWS-1, 32V series, and 75A series (A1 thru A-4): 43 pages-------------------- 15.00 plus $5.75 S&H 


— BOOKS — 


A. Atwater Kent, The Man, the Manufacturer and His Radios: This 108 page book describes Kent's biog- 
raphy, his rise from a saleman and inventor of electrical equipment one of America’s foremost radio manufactur- 
ers. There are historic photographs and diagrams on nearly every page, and color plates with vintage AK 
AAVEMISING. ------------------------ $2 nnn nnn n nnn nnn nn nnn nnn nnn nnn nnn nner n nnn nnn nnn nn nen nn ne nnnnne $25.95 - 10% = $23.35 
Arthur Collins, Radio Wizard: 394 pages by Ben Stearns tell Arthur Collins biography from his early years 
until retirement. Stearns is a professional journalist and was employed by Collins from 1962 to 1977. Many 


historic photographs and stories from former employees.------------------------------------------- $18.95-10% = $17.05 
Again Available! Volume 1 of Crystal Clear by Maurice Siever-:-------------------- $29.95 - 10% - $26.90 

Crystal Clear: Crystal Sets, Crystal Detectors and Crystals, Volume 2: 282 page guides to crystal sets and 
related US-made equipment from 1920 to 1955, by Maurice Siever-------------------------- $29.95 - 10% = $26.95 


Heathkit Test Equipment Products: This is Chuck Penson’s (WA7ZZE) companion 
book to his Heathkit Amateur Radio Products book, and it all about Heathkit test equipment 
that continues to be very popular, even many years after Heath’s closing. -------------------- $19.95 
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Hollow State Design, 2nd Edition: This is Grayson Evan’s (TA2ZGE/KJ7UM) 
wonderful new book that has everything you need to work with vacuum tubes 
in one 277 page, high quality volume! ------------------------------------------- $32.95 - 10% = $29.65 


Make Your Own Tube Testers and Electron Tube Equipment: This new book by Gary Steinbaugh 
(AF8L), an ER contributor and a professional electronics engineer, is all about understanding tube 
testers and building them, and also contains many excellent projects such as power supplies and 
specialty oscilloscopes in one fun-to-use volume! There are 19 well-written chapters, 222 pages, 
with many illustrations in full Color.--------------------------------------------------2-200- $36.00 - 10% = $32.50 
Mil Spec Radio Gear, Volume 2: Released in 2009, Mark Francis (KIOPF), describes in 252 spiral-bound pages 
surplus military radio equipment released since the passing of the vacuum-tube era, with the exception of 
popular items such as the CV-591 sideband adapter, the Hickok TV-10 tube tester, and a TS-375 VTVM. 12 
chapters discuss 30 different types of equipment ranging from HF to the VHF bands. The layout and photo work 
IS OXCEIlONL. ------------------------ === - nnn nnn nnn nnn nnn nnn nnn nn nn nn nn nn enna nn enna nnnnnanananarnnennennnnnnes $24.95 - 10% - $22.45 

The Collector’s Vacuum Tube Handbook: This is a 205 page book that is full of unique, hard-to-find 
information on tube types that were released before 1934. Includes history and good photos.----------------------- 
nome en enna nnn nn nnn nanan nanan nn nnnnnnenanenneennnnanannnnannnnnnannannanaananasnannanauanaecaeanaanaamananmananaananme ans $25.95-10% = $22.45 


Tube Type Transmitters: This is the second edition of Eugene Rippen’s excellent book on transmit- 
ters, transceivers, VFOs, Linear Amplifiers Modulators, Antenna Tuners, and more! Over 900 high quality 
illustrations with accurate descriptions and useful indexs make this a very useful volume. ...................5 $26.95 
Radios by Hallicrafters : High-Quality photos, descriptions, approximate values, and short histories of nearly 
everything made by Hallicrafters. By Chuck Dachis ----------------------------------------------- $29.95-10% = $26.95 

Radio Tubes and Boxes of the 1920s by Fathauer: If you appreciate the rare and colorful vacuum tubes and 
advertising art from the early days of radio, then this great 104-page book will be very interesting and 
INfOMM ALIVE. ----------------------- n-nonane nnn nnn nn nn nnn nn enn n nen nnn nn nnn mene nn nn nnn nnnnennnnennnnenenannennnannnn= $26.95-10% = $24.25 


Shortwave Receivers Past & Present, 4th Editon: This book is curently not available. 


The All-American Five Radio: This book is about classic American 5-tube broadcast receivers. It also contains 
a wealth of accurate, information on vintage receivers and proper troubleshooting and alignment. It’s recom- 
mended for experienced repairmen and novices alike, 92 pages. ------------------------------- $21.95 - 10% = $19.75 
The Bavarian Yankee, by P.H. Thompson, is an exciting new, well-written, 295-page, soft-cover novel 
taking place in Europe at the end of WWII, full of colorful characters: Americans, Germans, Russians, 


and Poles, mentioning radio communications of the day. -------------------------------------------2- 2202 2000- $13.50 


Tube Testers and Classic Electronic Test Gear: Written by Alan Douglas, a retired engineer, 
this book is packed full of valuable information about test equipment. 166 color pages. -------- 
Sa a ea ata $29.95-10% = $26.95 
Vintage Anthology, Revised Edition: by Dave Ishmael, WA6VVL, is a revised and updated version of Dave’s 
popular book. 209 pages of great information especially valuable to radio builders.------- $21.95 - 10% = $19.75 


Ordering Information: 
Hollow State Design, Tube Type Transmitters, and Shortwave Receivers Past and 


Present are heavy and shipping is $6.00 each. 


For other books, please add $5.00 shipping for one book and $1.00 for each addi- 
tional book. Five books are shipped by media mail free to one address. 

Checks and money orders by US mail are fine. Overseas and Canadian Orders: 
Please inquire for shipping quotes. 


Available by Mail Order or by Telephone at 720-924-0171 
Or on the Internet at www.ERmag.com 
Visa, MasterCard and American Express 
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Subscription Information 
Published Monthly | 


The monthly Electric Radio mailing date is posted at www.ermag.com. 
Rates within the US: 
Ist Class Rate: $47 (mailed in envelope) | 
Periodicals Rate: $36 


Rates outside the US, by airmail only: 
Canada : US $54 


All other countries: US $75 


Electric Radio 
PO Box 242 
Bailey, Colorado 80421-0242 
720-924-0171 


Office Hours: 9:00 AM to 5:00 PM MT, Monday to Saturday 
Subscriptions and renewals maybe purchased online at 


WWW.ERMAG.COM 
Visa, Mastercard and American Express 


email: Ray@ERmag.com 


Electric Radio 
Baseball Caps! 


Always popular, the Electric Radio 
baseball caps are a nice 6-panel. all- 
cotton style with an adjustable rear 
headband and a3 inch front brim. The 
background color is khaki, and the ER 
logo is embroidered in 4 colors, not 
printed. These hats will hold up for a 


long time. 


| $22.95, Priority Shipping Included 


ER Store, PO Box 242, Bailey, CO 80421 720-924-0171 
Or On-Line: www.ERmag.com 
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Electric Radio 
PO Box 242 
Bailey CO 
80421-0242 


Address Service Requested PERIODICAL 
11/16 


Specializing in the sale of vintage ham, antique 
radios, audio and associated equipment. 


e Professional auctioneer for over 14 years. 

e Collector and licensed ham for over 35 years. 

e We utilize a professional online auction 
platform to successfully target, market and 
sell to a nationwide audience. 

e Call or email to see how we can help with your 
single item, collection or estate. 

¢ Our next online auction will be Oct. 27 thru 
Nov. 10. See our website for more details. 


SCHULMAN. 


AUCTION & REALTY, LLG 


73, David Schulman, WDOERU 
816.455.5520 or 913.568.3767 | 
david@schulmanauction.com 


www.schulmanauction.com/vintage-electronics 


